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Introduction. 

The present article includes the results of a study of a vast 
amount of material which has been placed in my bands from a 
number of different sources. It is, however, based primarily u[>on 
the collections contained in the Museum of Comparative Zoology, 
Harvard College. Through the generosity of Mr. Alexander 
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Agassiz I have been given permission to incorporate in this report 
the results of a study of material brought together from some six- 
teen distinct collections. 

This materia] was collected over a wide range of territory, includ- 
ing the whole extent of the Pacific coast of North America from 
Panama to the Aleutian Islands, northward through the Bering 
Straits far up into the Arctic Ocean, and westward to the Com- 
mander Islands off the coast of Kamchatka. It includes both 
shore collections and dredgings off the coast to a depth of several 
hundred fathoms. 

The following collections compi-ise the bulk of this material: — 

1 . A small collection from Panama and the coast of California, 
made many years ago by Mr. Alexander Agasniz, and now the 
property of the Museum of Comparative Zoology, Harvard College. 

2. A small collection belonging to the Peabody Museum, Yale 
University, made by Mr. F. H. Bradley at Panama. 

3. Very extensive collections made by the U. S. Fish Commission 
Steamer Albatross along the whole west coast of North America 
during the years 1888 to 1895. These collections include a few 
forms collected on shore at low water, although the great bulk of 
the material was dredged at various localities off the coast at depths 
ranging from a few to several hundred fathoms. The greatest 
depth at which nemerteans were collected was 414 fathoms, the 
greater number being taken in less than 60 fathoms. Several very 
interesting forms presenting anatomical peculiarities adapted for 
life at considerable depths of water are included in these collections, 
and are described on the following pages. A single species of 
pelagic nemertean {Planktwiemertes agasaizii Wood worth) was 
taken at the surface in the equatorial regions. An individual of 
another species (Euborlasia maxima) measures 45 mm. in width 
after preservation, and probably exceeds in bulk any other known 
species. t 

4. Collections made in 1882 by the Point Barrow Relief Expe- 
dition to Northern Alaska and the Arctic Ocean. 

5. Collections, drawings, and notes made by Mr. B. B. Griffin 
in Puget Sound and Southern Alaska, while a member of the 
Columbia University expeditions in 1896 and 1897. The death of 
this enthusiastic young investigator occurred while engaged in the 
study of these specimens. A preliminary report (Griffin, '96) con- 
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taining brief dencriptionB of 12 of the speciee recorded in the follow- 
ing pages was pabliahed subeeqaent to his death. A list of these 
fonns is giyen on p. 85-86. Several of the colored drawings made 
bj Mr. Griffin are pablished in the present paper, while his notes, 
microscopic sections, and collections have been of mach service in 
the preparation of this report. 

6. Collections made by Dr. W. H. Dall daring several yeara 
spent in explorations on the coast of Alaska. 

7. A small collection made by Mr. Creewell Shearer of McGill 
University, at Vancoaver Island, B. C. 

8. A collection of aboat twelve species from Pacific Grove, Cal., 
accompanied by very careful and detailed notes and sketches made 
by Prof. C. B. Wilson, of Westfield, Mass. These notes are freely 
incorporated in the descriptions on the following pages, and have 
added mach to the completeness of this report. 

9. A number of carefully made drawings (some of which are 
colored) of nemerteans from Pacific Grove, Cal., and many valuable 
notes on distribution, have been generously placed in my hands by 
Mr. J. F. Abbott of St. Louis, Mo. Several of these drawings are 
published herewith, acknowledgments being made in the explana- 
tions of plates. 

10. Collections made by Professors Ritter and Kofoid, in con- 
nection with the Biological Survey of the University of California 
o£F the coast of Southern California during the summer of 1901. 

11. Collections made by various correspondents of the IT. S. 
National Museum, including those of Dr. L. Stejneger on the Com- 
mander Islands, of Capt. M. A. Healy of the U. S. S. Cartciny of 
Mr. Wm. Palmer and of Mr. W. H. Jones, all of whom collected 
nemerteans on the coast of Alaska. 

12. Collections made by myself at various localities along the 
whole Pacific coast of Alaska from British Columbia to the Aleutian 
Islands, while a member of «he Harriman Alaska Expedition in 
1899, as well as all the nemerteans collected on the same expedition 
by Prof. W. E. Ritter of the University of California, and Prof. 
Trevor Kincaid of the University of Washington. 

13. Collections which I have also made personally on the coast 
of California while enjoying the hospitality of the University of 
California Biological Station at San Pedro, and of the Hopkins Sea- 
side Laboratory of Stanford University at Pacific Grove, duiing the 
summer of 1901. 
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14. A small colleotion, accompanied with notes on coloration, 
made by Mr. A. J. Carlson of Stanford University at Pacific Grove, 
Cal. 

15. Several specimens collected in Puget Sound by Prof. Trevor 
Kincaid of the University of Washington. 

16. Since this report was first completed, in June, 1903, 1 have 
received the collection of nemerteans made by the U. S. Fish Com- 
mission Steamer Albatross in connection with the Alaska salmon 
investigations of 1903. The data obtained from a study of this col- 
lection are now incorporated in the present report. 

It should be added that the above include all the nemerteans from 
the West Coast of North America contained in the U. S. National 
Museum. These, together with Mr. Griffin's collections, were first 
placed in the hands of Dr. W. McM. Woodworth of the Museum of 
Comparative Zoology, Harvard College, and by him were turned 
over to me. 

The type specimens of many of the species described below are 
from my personal collections and are to be deposited in the Yale 
Museum. Cotypes of most of these species are to be found in the 
Museum of Comparative Zoi3logy. Other types are the property of 
the United States National Museum, where, as far as the material 
will allow, a duplicate set of specimens of all species will be sent. 

Genkral Characters of the Nemerteans. 

Proboscis,*^ The most characteristic feature distinguishing the 
nemerteans from all other groups of worms is the possession of a 
highly developed, tubular, eversible proboscis, situated dorsal to the 
alimentary canal, bathed in a corpusculated fluid enclosed in a special 
muscular sheath, and opening at the anterior end of the body, some- 
times in connection with the mouth and sometimes separately. In 
many species the proboscis is nearly as long as the body itself ; it is 
lined with glandular epithelium, and in certain genera is provided 
with rhabdites, nematocysts or highly specialized calcareous stylets of 
definite size and shape. 

J^orm and size. — The body of the nemertean is commonly long, 
flattened, and ribbon-like (Cerebratulur), filiform (Cephalothrix, 
LiNEUs), broad and flat (Drepanophorus), thick and rounded (£it- 
borlasia), or short and cylindrical (Tetrastrmma), but in nearly 



CC»E: X£MfiBT£AJ(S OF WEST AXD XOETHWEST COASTS. O 



aXk bmam it exoeediiigiy coirtimctile, and nay often be oonCnctod to 
one toatk tbe length of the hdlj exteiMied worai. In Mie there k 
the grnitwt Tmnmlkm found in any gronp of woroM, for there are 
minnte ipedee (TsrmAfiTKMiCA) but 5 mm. long snd a haif milli- 
meter thick when eexnally mature, while another form (Lwetu 
UmgiMsimmM) may beoomn 25 metera in length when fnlly extended^ 
hot is of Teiy slender proportionn ; another ( C^rebraiylus iac^eus) 
may beoome 7 metars long and 20 nun. wide, while the single known 
indiTidnal of a epeoiea described in this repoit (JSW6ofia#Mi maxima) 
was 45 mm. in width after f»reeervatk>n. 

3otfy. — The body of the nemertenn is without external segmen* 
tation, ahhoogh many of the internal oigans are metamencally 
amnged ; and it is devoid of setae, parapodia, or other external 
appendages (exc^ in a single known species, Nsctonsmbktbs). 
The body is covered throoghout with glandnlar and ciliated cells, 
as in the Torbellaria. A tme body cavity is wanting, the space 
between the muscnlar walb of the body and the intestine being 
illed with gelatinons tissne, or parenchyma. 

AlimetUary oamaL — Hie month is situated anteriorly either in 
front of the brain in the Hopkmemertea, or immediately bdiiind it 
in the other two orders. The alimentary canal extends the whole 
length of the body, being in most of the genera provided with 
paired lateral diverticala, and sometimes with other appendages, 
and having the anas at the posterior end of the body. 

Rlood gystem^ — The blood vascular system consista of a pair of 
closed lateral veasds csctending the whole length of the body, to- 
gether with a similar median dorsal vessel in most forms ; these are 
aU connected in the head by anastomosing lacunae, and in many 
species are united throughout the intestinal r^^ion by rsgulariy 
airanged transverse vessels situated above' and immediately outside 
the intestinal diverticula. In certain genera there are additional 
vessels and lacunae in the esophageal region. The blood vessels are 
uaually without muscular walls, the blood itself, with its contained 
corpuscles, whi^ are sometimes colorless and sometimes red in 
color, being circulated back and forth in the same vessels through 
the body by the genend contractions of tbe body musc^ilature. 

yiepkridia. — The excretory system usually consists of a pair of 
lateral canals with numerous branches, which sometimes end in 
so-called ^ iame " cells, similar to those of the Turbellaria, and enter 
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into dose relation with the lateral blood TesBek or lacunar diver- 
ticala of same, but with which they have no actual communica- 
tion. One or more efferent ducts usually lead from each nephridial 
canal to the exterior of the body. Most commonly the nephridia 
are limited to a comparatively short area in the esophageal region, 
but in some forms (Stichostbmma) extend the whole length of the 
body. In most species of Hoplonemertea the nephridiopores are 
situated ventral to the lateral margins of the body, while in most 
species of the other groups they lie on the dorso-lateral aspects of 
the body. 

Nervous system, — The central nervous system is made up princi- 
pally of a four-lobed brain, the two lobes of each side being closely 
united with each other and joined to those of the other side by a 
commissure above and one below the rhynchodaeum, and a pair of 
large lateral nerves, accompanied by ganglion cells, extending from 
the ventral pair of brain lobes to the posterior end of the body. 
The lateral nerves are connected at intervals by a nervous plexus, 
and at the posterior end of the body by a distinct commissure 
usually situated dorsally to the anus. In addition, a dorso-median 
nerve is commonly present, and sometimes a ventro-median one; 
most forms have a pair of well-developed esophageal nerves, and 
nearly all have special proboscis nerves, together with peripheral 
nerves to the integument, ocelli and other sense organs. 

Sense organs. — A pair of specialized cerebral sense organs is 
often present as posterior appendages of the dorsal brain lobes 
(Heteronemertea), or they may lie anterior or benide the brain in the 
other orders ; in only a few forms are they wanting. Other special 
sense organs are found on the lateral margins of the body in many 
of the Paleooemertea. Ocelli are often present in great numbers, 
but are wanting in the Paleonemertea and in many species of the 
Heteronemertea. A few species possess otoliths; some have a 
specialized frontal sense organ, while several species of Carinoma 
possess a number of sensory pits on the dorsal aspect of the head. 

JReproductwe organs, — The sexes in roost species of the nemer- 
teans are separate, although a few forms, Tetrastemma caecum^ for 
example, are hermaphroditic and some are protandric. The genital 
glands are simple sacs which develop in the body parenchyma, and 
when the sexual products are mature open directly to the surface 
of the body. In many forms which have broad, lateral, intestinal 
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diverticula, a single pair of gonads develops between each pair 
of these intestinal appendages. A few species are viviparous. 

Development, — In the larval development, some forms (Lineidae) 
pass through a complicated metamorphosis, with the formation of a 
free-swimming larva of highly specialized form (pilidium, or Desor*8 
larva), but in other fonns (Amphiporus, Cephalothrix) develop- 
ment is direct, or is accompanied only by a shedding of the larval 
integument. 

HdbitB. — Nearly all species are marine, living under stones, 
among algae, or in burrows in the sea bottom or shore between 
tides ; representatives of a single widely distributed genus (Stich- 
ostsmma) live in fresh- water pools, ponds, or rivers, and several 
Hpecies live in moist earth in warm climates ; a few forms are com- 
mensal, inhabiting the mantle chambers of lamellibranchs or of 
ascidians, while the members of a single genus (Carcinokembrtbs) 
are truly parasitic, living among the gill plates or egg masses of 
various species of crabs. 

Anatomical and Histological Structures, with Special 
Reference to the Pacific Coast Species. 

The anatomical and histological peculiarities of the various organ 
systems of the nemerteans as they were known previous to the 
year 1896 have been presented by Bttrger ('95; W-:03) in so 
•ietailed and comprehensive a manner that it will be necessary in 
this article merely to call attention to those features which have 
come to light from more recent studies, and especially to those 
peculiarities in which the Pacific coast forms differ from those spe- 
cies which have been previously described. 

These peculiarities may best be presented in a brief sketch of the 
different organ systems of the nemerteans, in which the deviating 
characters found in the Pacific coast forms, described on the follow- 
ing pages, shall be included. The order of arrangement is the same 
as that adopted by BQrger, in his Monograph of the Nemerteans of 
the Gulf of Naples, which has been freely consulted in the prepara- 
tion of this chapter. To this monograph the reader is referred for 
a comprehensive and detailed account of those anatomical peculiari- 
ties of which it seems necessary to give here but a brief description, 
extended only so far as to render intelligible the deviating characters 
of the Pacific coast forms. 
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Integument. 

T)te body wftll of the namerteaDH oonBtsta of an ootar intfl^nnunt, 
oompoMd of oUiated, gUndalBX, and intenMal o«11b, and of a series 
of two or morfl layers of mtuoles. 

Tlie iTOegumwit is oompoaed of highly colamnar, often olnfo- 
shaped cells arranged irregularly in a single layer; inany of tbe 
cells do not reach the surface, bovever, and others lie qnite attper- 
tioially, tbese latter being attached amot^ the underlying cells by 
long fibrous prooeseei (Test-fig. 1). 
The ciliated cells are oommonly olnb«haped and are covered on 
the outer, broader end with 
nnmerouB delioate cilia. 
Tbe nnclens oi each of 
these cells is sitnated in tbe 
narrowed neek of the odl 
and mil away from its ftve 
border. The cell is com- 
monly continued mooh fur- 
ther beneath the nuoleas as 
a slender, root-like proceas, 
wbioh often twists about 
among tbe bases of the 
neighboring cells and ends 
near the basement mem- 
brane (Text-fig. 1, b). 

The glandular cells are 
irregularly dupoaed among 
the ciliated cells, and are 
sometimes fewer and some- 
times more numerous than 
the latter. There are often 

Km 1 — Dlagrtin or i-allulu ekmenU of intCBii- tWO or more ktnds of gland 
Br.nul.; .;cr,lio«:TKobleMh»p.d <:Ul.t«J W"* "' the same portion of 

cfliia; r, roii-Hk* (Eland* wHb ci«u, homogono. the body, snd they may be 

oua McretloD iiF very flrm conilMaDoy: d, btwKl -■ .. . i ji . i_ i 

cell, for ch. r«pi«™.n. of o«ri,W Bi«>d aiBtinguished not Only by 
cell*; f, umniTBrentimtBd baui cell; /,«p«ciKi- differences ID shapc and by 

tisd Mntorr cell with ■Ingle dllluin; n.DQOtwu, ,, - i. _ .. i 

the microscopic character of 
ilie secretion, but also by differences in thwr reaction towards vari- 
niis ntaiiis. 
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One type of these gland cells stains most deeply with nuclear 
stains, the cell is flask-shaped and is filled with a more or less 
coarsely granular or foamy secretion (Text-fig. 1, a, a'), while the 
other type (Text-fig. 1, c, c') stains chiefly with plasma stains, the 
cell is rod-like in shape and contains a homogeneous, viscid secre- 
tion, which is often found pressed out of the cell body and lying 
among the cilia on the surface of the integument. A third type of 
gland, found in many species, consists of clustered gland cells which 
pour their viscid secretion out through a common passage among 
the more superficial cells. This type of gland cell may lie deep in 
the integument, as in Cartnella, or may sink beneath the base- 
ment layer to lie among the muscular fibers of the body walls, as 
in Taeniosoma and the Lineidae. Or, similar glands may sink into 
or even entirely through the muscular layers of the body walls to 
form the sub-muscular glands of the Hoplonemertea (Text-fig. 3). 
The glands of this type commonly show a marked aflinity for 
nuclear stains, and their secretions are in many cases distinctly col- 
ored in the living worm, thereby affecting the natural coloration of 
the bodv. 

The arrangement of the ciliated and glandular cells, as well as the 
thickness of the integument, is decidedly varied in the different 
orders. For details of these peculiarities, compare Burger's Mono- 
graph ('95), p. 204-216. 

Among the bases of the glandular and epithelial cells are numer- 
ous interstitial cells, some of which are of the nature of connective 
tissue elements, while others are strictly epithelial (Text-fig. 1, d, e). 
These interstitial cells are commonly profusely branched and serve 
to bind the other integumental cells together. 

In the species of Zygonemertes characteristic sickle-shaped or rod- 
like masses of homogeneous, hardened secretion of j)ale yellow color 
are situated among the outer borders of the epithelial cells, while 
somewhat similar bodies are found in Amphiporus bbnaculatxis and 
A. imparispinosua. They are especially censpicuous in Emplecto- 
?iema echinodermu7n of Europe, and in all cases appear to originate 
as secretions in glandular cells of the integument. 

Specialized sensory cells of very slender fonn and provided wnth 
a single flagellura occur at frequent intervals among the ciliated and 
glandular cells (Text-fig. 1, /). 

Other sensory cells are scattered throughout the integimient, and 
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are massed together in certain regions to form specialized sense 
organs, which are described below. 

Longitudinal and transverse muscular fibers occur in the midst of 
the integument of the species of Carinoma, while in the Lineidae 
similar integumental muscles occur immediately beneath the epithelial 
cells. 

Pigment, — The interstitial cells are often filled with pigment 
granules, which commonly impart the peculiar coloring to the body, 
and are often arranged in such a manner as to form distinctive spots, 
lines, bands, or rings, characteristic of the different species. 

In other forms (as Tetrastemma hilineatum) the pigment cells, 
which determine the characteristic markings of the body, have 
wandered beneath the integument, and have become situated in 
localized areas in the midst of the muscular walls. 

In certain other species (as Cerehratulus marginaUts) the color 
of the glandular secretions of the integument determines to a great 
extent the natural color of the body, while in still other forms the 
muscular layers are distinctly colored. 

Basement Layer and Cutis. 

Basement layer, — In all nemerteans belonging to the Paleo- 
nemertea and Hoplonemertea, a layer of homogeneous hyaline con- 
nective tissue is situated immediately beneath the integument, and in 
most species of these groups forms a conspicuous basement layer 
(PI. 13, figs. 81, 82). In some species the basement layer is fully 
equal to the integument in thickness, while in other forms of the 
same genus it may be but a small fraction of the thickness of the 
integument. 

Numerous minute nuclei and a few delicate fibers are scattered in 
this homogeneous basement layer, which is usually much more highly 
developed anteriorly than towards the posterior end of the body. 
Tliis layer is thrown intp folds and branching processes externally 
to give a firm support to the integumental cells which rest upon it. 
In the Heteronemertea, a fibrous network of connective tissue takes 
the place of the homogeneous basement layer of the three other 
orders. 

Cutis. — In most species of the Heteronemertea this network of 
connective tissue fibers becomes of a very considerable thickness, 
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and constitutes a more or less definite cutis. In certain forms 
(Tabniosoma and a few of the Lineidae) the cutis consists of a 
very massive framework of connective tissue supporting an abun- 
dance of compound glands, while in most other heteronemerteaus 
the connective tissue is partly replaced by longitudinal muscles. 

In Tabniosoma the cutis usually presents two distinct layers, of 
which the outer is closely packed with compound or clustered 
glands, doubtless homologous with those of the integument of the 
Paleonemertea. These cutis glands have a great affinity for haema- 
toxylin stains, and each gland consists of a group of 6 to 20 or 
more pear-shaped gland cells, all of which pour their secretions into 
usually a single duct which passes to the surface of the integument. 
The inner layer is made up of a thick mass of connective tissue, 
commonly composed of coarse fibers, but sometimes giving place to 
delicate fibrils imbedded in a gelatinous matrix. 

In most species of the Lineidae, the connective tissue to a great 
extent gives place to longitudinal muscular fibers, which surround 
the compound glands and which lie immediately outside the longi- 
tudinal muscles of the body walls. In many of the Lineidae the 
longitudinal muscles of the cutis are often so intimately connected 
with those of the body walls that any sharp line of demarcation 
between cutis and body musculature is impossible, and, indeed, in 
many cases the cutis glands sink completely beneath the longi- 
tudinal muscular layer of the body wall to lie against the nervous 
plexus immediately external to the circular muscular layer. Two 
distinct varieties of glands, of which one is simple and the other 
compound, often occur in the cutis of the same species. 

The thickness of the cutis often equals that of the integument, 
and may in some instances become several times as great. As a rule, 
the thickness is much greater in Tabniosoma than in the Lineidae, 
and is greater in the anterior than in the middle and posterior por- 
tions of the bodv. In Zygbupoma and numerous other fornis of 
the Lineidae, any distinction between the cutis and the outer longi- 
tudinal muscles of the body wall would be merely artificial. 

Between the integument and the cutis in most nemerteans a 
double set of subepithelial or integumental muscles is developed. 
These consist of a very thin outer layer of circular fibers, and a 
somewhat thicker, but yet delicate, layer of longitudinal muscles. 
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Musculature. 

In all nemerteans the body walls are provided with at least two 
layers of powerful muscles. In the Paleonemeitea and Hoplone- 
raertea there are but two distinct muscular layers extending through- 
out the whole length of the body, although one or more additional 
layers may occur in some species of the Paleonemertea, in certain 
portions of the body, as described below. The outer of these b 
circular and the inner longitudinal. In the Heteronemertea a third 
distinct layer, consisting of longitudinal fibers, is placed outside the 
other two layers. The musculature of Malacobdella is closely 
similar to that of the Hoploneraertea. 

In Paranemertea ccUifornica the longitudinal musculature for 
some distance behind the head consists of two distinct layers of 
fibers (Text- fig. 6), separated by a thick layer of parenchyma. 
They become united into a single musculature well back toward 
the intestinal region. 

Diagonal muscles. — In numerous species belonging to each of 
the principal orders, a double layer of diagonal muscles (PI. 12, fig. 
79) is situated between the two principal muscular layers, where but 
two are present, or between the circular and outer longitudinal lay- 
ers in the Heteronemertea where three layers occur. The diagonal 
muscles are nearly always very thin as compared with the thickness 
of the principal muscular layers. 

In the cephalic region of the Heteronemertea and many of the 
Paleonemertea, the arrangement of the muscular layers is broken 
up to form a complex network of fibers running in all possible 
directions, but of which the longitudinal fibers are the most nu- 
merous. In other forms the two muscular layers extend forward 
into the head. 

Inner circular muscles, — In many ''species of Carinella, Mi- 
CRURA, Zygeupolia, and especially in Carinomella and Cari- 
NOMA, in addition to the outer circular and the longitudinal 
muscular layers, another layer — inner circular — is developed 
internal to the longitudinal layer in certain portions of the body. 
In a few species of Carinella this inner circular muscular layer 
extends from the head to the posterior end of the body, but in other 
species of the same genus, in Carinomella (PI. 7, figs. 55, 56), 
and in Carinoma (PI. 13, fig. 82), this layer becomes enormously 
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thickened in the nephridial region, or immediately anterior to the 
intestinal region, and then ends abruptly at the beginning of the 
intestinal region, or continues backward merely as a few scattered 
fibers. 

Where the inner circular muscle is developed, crosses between it 
and the outer circular layer are often formed on the dorsal side of 
the body, and sometimes also on the ventral side (PI. 13, fig. 81). 
These muscular crossings are especially well developed in Cari- 

NfiLLA. 

In Amphiporus punctatuhis and to a less extent in Taeniosoma 
punnetti a conspicuous layer of inner circular muscles closely invests 
the posterior portion of the rectum (PI. 21, fig. 134) and forms a 
well-marked anal sphincter. 

In Zygeupolia and in certain species of Micrura this inner cir- 
cular muscle is foimd only for a short distance immediately anterior 
to the intestinal region, where it reaches a considerable thickness, 
and then suddenly ceases, exactly as in Carinoma. 

Dorao-ventral muscles. — In all nemerteans a few radial and 
dorso- ventral muscular fibers are to be found in almost all parts of 
the body. The dorso-ventral muscles are especially well developed 
in the intestinal region of Cerebratulus and other forms which 
are very much flattened posteriorly. In such species they form dis- 
tinct, flattened bands, placed perpendicularly to the axis of the body, 
and extending between the ventral and the dorsal portions of the 
body musculature. These bands alternate regularly with the intes- 
tinal lobes and extend from the periphery of the lobe to the axial 
tube of the intestine, thus corresponding in width to the depth of 
the intestinal lobe. With the development of the sexual glands, the 
dorso-ventral muscles are split vertically, the sexual glands develop- 
ing between the two portions, showing that each dorso-ventral band 
is in reality composed of two distinct bands of fibers. 

In Amphiporus piinctatulus^ which is much flattened and adapted 
for swimming, strong bands of such muscles occur throughout the pos- 
terior half of the body, and are particularly well developed in the 
region of the rectum (PI. 21, fig. 132). 

In all forms, moreover, in which intestinal lobes are developed, 
there are more or less distinct bundles of these dorso-ventral muscu- 
lar fibers alternating i^ath the intestinal lol)es. This dorso-ventral 
musculature is probably homologous with the inner circular muscle 
of the Paleonemertea. 
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In Carinella linearis and in Carinomella a very strong band of 
longitudinal muscles (PL 8, figs. 57, 58), continuous with the longi- 
tudinal muscles of the proboscis sheath more anteriorly, extends 
beneath the i)osterior portions of this sheath for some distance into 
the intestinal region, and eventually fuses with the principal longi- 
tudinal muscular layer (PI. 9, fig. 59) of the body wall. These 
muscles are also to be found in other species of Carinella and in 
Carinoma, but in a very rudimentary condition. 

Each muscle fiber consists of a single cell, with an extremely 
small, slender nucleus, surrounded by an insignificant amoimt of un- 
differentiated cytoplasm. This minute cell body lies upon, or imbed- 
ded in, the fiber of contractile substance. 

Connective Tissues and Parenchyma, 

Everywhere in the body of the nemertean is a complex network 
of connective tissue fibers surrounding and supporting the other his- 
tological elements. In the muscular layers the connective tissue 
fibers form a considerable proportion of the tissue, and similar fibers 
make up the great bulk of the cutis. In the cutis of many forms 
the fibers are imbedded in, and in part replaced by, a closely related 
gelatinous tissue. 

A somewhat similar tissue fills all the space inside the body walls 
not occupied by the viscera, so that a body cavity homologous with 
that of the annelids is wanting. This gelatinous tissue is termed the 
body parenchyma, or mesenchvma. 

In some forms there is comparatively little of this parenchyma, 
the viscera lying closely appressed to the inner border of the body 
walls, but in some other species (as in Amphiporus gelatinosus) the 
mass of parenchyma in the esophageal region becomes several times 
as voluminous as the esophagus (PL 19, fig. 120), and continues with 
but little diminution to the posterior end of the body (PL 20, fig. 
122). In the head, too, a veiy thick layer of this tissue separates 
the brain from the muscular walls of the head, which have but a 
fraction of the thickness of the parenchvma in the same region (PL 
19, fig. 119). The great bulk of the substance of the head there- 
fore consists of parenchyma, and this is but little less true of the 
other portions of the body. 

As a rule, this tissue is most conspicuous in the Hoplonemertea, 
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espeouJlT in Drepakophokus, Peulgokeveetes, and certain spe- 
cies of AMPHiPC»Krs. and in Mai^oobdelul. 

In the Heteron€9nert«a the |iarenchTma is much reduced in the 
head region, and is better developed between the intestinal lobes 
than in any other portion of the body, bat is nowhere very abnn- 
dant. 

The genital glands develop in this parenchyma, and when folly 
mature occ-opy nearly the whole of the space in the intestinal region 
between the intestine and the body walls, or between adjacent 
intestinal lobes where these are developed, so that at the time of 
sexual matarity the parenchyma is greatly reduced in amount and 
extent. 

The elements of which the parenchyma is composed consist of 
small, irregolarly branched cells (PI. 20, fig. 1:24) and a relatively 
vast amount of gelatinous secretion. The branching cells have 
small oval nudd and th^ processes ramify throughout the gelad- 
nous secretion in which they are imbedded, often uniting together, as 
Montgomery (^^ p. 14) has so fully descnbed for CsREBRATrLrs, 
and thus forming an irre^rular network. The cell bodies are com- 
monly fiUed with vacuoles and granules of vavious sizes^ and exhibit 
the greatest variation in size and shape (PI. 20, fig. 124). 

The protoplasmic boundaries of the cells are often so faintly 
marked that it is imjK>ssible to determine the exact extent of the 
cell bodv. 

In life the parenchyma is almost perfectly transparent, and in the 
(pelagic nemerteans is said to resemble the j^y of the Medusae.^ 

Cfp/iolic and Suhmuscular Glands. 

C^h<MU<: giands. — In nearly all species of nemerteans one or 
more groups of ^>eciali£ed gland cells are situated in the cephalic 
tissues, and open either by a single or by numerous ducts on the tip 
of the snout. 

These cephalic glands resemble the compound cutis glands in 
general structure and in their behavior towards stains showing 
great affinity for haematoxylin. They are, as a rule, especially well 
developed in the Iloplonemertea, and in some forms, Carcinone- 
tnertes tpiatti^ for example (Text-fig. 9), occupy the greater bulk of 
the tissues of the head in front of the brain. 

1 For farther detailR, see Montgomery (*97), mud Bfiiiger (*95 a&d ^97- : 03). 
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In many other species, although the cephalic glands may be lees 
voluminous in front of the brain, yet they extend far back into the 
esophageal region. In certain species of Carixbcla ( C. rubra. Text- 
fig. 2) these glands occupy a thick layer about the cephalic blood 
lacunae as far back as the brain region, while a layer of similarly 
deeply staining glands closely surrounds the rhynchodaeum. In 
other species (C/renata) they occur only immediately about the 
rhynchodaeum. In still other forms of the same genus ( C. aibo- 
cincta) an intermediate condition may exist, for those glands situ- 
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at«d in the wall of the rhynchodaeum may discharge their secretions 
directly into the cavity of the rhynchodaeum, and are not usually 
termed cephalic glands, although tliey are perfectly similar in char- 
acter and doubtless have the same origin as the latter. The true 
cephalic glands in nearly all instances open by a single, or occasion- 
ally by numerous ducts ending on the tip of the snout immediately 
over the proboscis pore. 

In the Heteroneniertea they are particularly well developed in 
Taeniosoma, where they occupy a great part of the tissues of the 
head in the brain region, and stretch backward above this organ for 
some distance into the esophageal region. They are commonly 
much more closely massed in the dorsal than in the ventral portion 
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of the head. Their secretiooB are discharged mainly into the tabu- 
lar frontal oi^an. 

Id the Lineidae the cephalic glands do not extend behind the 
anterior border of the brain except in a few spedes, and they are 
commonly limited to the dorsal portion of the head except for a 
short distance near the tip of the snout, where they occur also in 
the ventral portion. 

In Linens rubeacens a peculiar condition prevails, for here a very 
conspicuous duot lies directly beneath the rhynchodaeum and leads 
forward from the more posterior glands, to discharge their secretions 
on the tip of the snout beneath the proboscis pore. 

In Geoneubrtes these glands are enormously developed, and 




discharge their secretions into a large, tubular pit, situated immedi- 
ately dorsal to the rhynchodaeum. This pit not only discharges the 
secretions from the cephalic glands, but also series as a highly spe- 
cialized sense organ (von Kennel, '78 ; Coe, : 04), 

Submust^iilar glands. — In many sjiecies of hoplonemerteans 
more or less numerous glands are found which in foim and function 
resemble the true cephalic glands, hut which are situated in the body 
parenchyma between or beneath the muscular layers of the body 
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walla. These constitute the so-called submuscular glands, and dis- 

chai^e their secretions directly through the overlying muscular 

layers to the siirface of the body. 

The submuscular glands are usually limited to the head region of 

the lK>dy (Text-fig. 19), but in some instances extend backward 
throughout nearly the whole length of the 
esophageal region, as in Amphiporus nebu- 
losus (Text-fig. 3), or (juite to the intestinal 
region, as in JSmpUctoiienia bUrgeri. As 
is the case with the true cephalic glands, 
the submuscular glands are compound, each 
consisting of a number of gland cells hav- 
ing a common duct leading to the exterior 
(PI. 20, fig. 123). 

Caudal Cirrus. 
In addition to the pair of peculiar cirri 
which Verrill ('92) has described for 
Nkctosemkrtkh, and which are situated 
immediately behind the head, the only 
append^e found on the body of any ne- 
mertean is the caudal cirrus, or caudicle. 

This aj>pendage is found only in the 
genera Vale.vcinuka, Zviikupolia, Mi- 
CKKi-LA, Mickuka, Chrkhratulitb, and 
Diplopi-kuka, all lieionging to the Iletero- 
neniertea. It rejjrexentn a slender prolon- 
gation of the body beyond the ojiening of 
the alimentary canal. This organ has been 
blood lacuna ihi); »n, lat. very fully studied in Zygeupoma by Misa 
MuiiiTdnut^rt!'" refrhyn" Thomj)8yn (:02), who finds it to be pro- 
cbocoei; w. "«"»' Bi»nii; vided with both circular and longitudinal 
("'B^Thomijwn""" " muscles more or less continuous with the 
two inner muscular layers of the rest of the 
body, with slender prolongations of the lateral nerves (Text-fig. 4), 
and with a large central blood space connecting both with the 
dorsal and with the lateral blood vessels of the body. The outer 
longitudinal musculature, cutis, rhynchocoel, alimentary can«l, and 
aexnal organs are wholly wanting. 
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Pannett (: 01'*) has found a very tiimilar coii<lition in Micrklla, 
and both these authors agree that the anus is situated dorgaliy to 
the base of the caudal cirrus, while Kergendal (:03*, p. 47) was 
iocliaed to the opiDion that the anus is sitiiateil ventrally in Val- 
ENCiNUKA, although his sections did not allow him to determine this 
point with certainty. 
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■of the body. The mouth is small and situated subterminally on the 
tip of the snout in the Ho|)lonemertea, where it opens with or near 
the rbynchodaeum. In the other orders it is of larger size, often an 
elongated slit, and is situated jiosterior to the brain commissures. 
Only in the genus Crpiiai.otiirix is it placed far behind the brain. 
The anus usually opens dorsally at or near the posterior extremity of 
the body. 
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In many of the Paleonemertea the digestive canal is a simple 
cylindrical tube without any diverticula whatever (Text-fig. 5), but 
in other genera of this order, and in all members of the other orders, 
except Malacobdella, this tube exhibits closely placed, paired, lat- 
eral lobes, or pouches, throughout the middle and posterior portions 
of the body. These metameric pouches arise from a flattening and 
widening of the canal, correlated with the constriction of bands of 
tissue at regular intervals, thus giving rise to alternating wider and 
narrower segments. These pouches are deepest in the flatter and 
wider forms of both the Hoplonemertea and Heteronemertea and 
reach their greatest development in Drepanophorus, Cerebratu- 
LU8, and Langia, where the central cylindrical tube is but a small 
fraction of the width of the intestinal pouches. An intermediate 
condition occurs in Carinomella, where more or less regularly 
arranged pouches are present when the body of the worm is con- 
tracted (PI. 10, figs. 68-65), but largely or wholly disappear when 
the body is well extended. 

In some species of Paranemertes, Cerebratulus, and other 
genera the intestinal lobes are forked once or twice distally, and in 
Pelagonemertes they are profusely branched. The digestive tube 
is further complicated by the presence of a large caecal appendage 
in most Hoplonemertea, as described below. 

A. Paleonemertea and Heteronemertea. — In the Paleone- 
mertea devoid of lateral intestinal lobes there are no distinct 
morphological divisions to the alimentary canal, although the his- 
tological features vary in its different portions. In the other 
Paleonemertea and in the Heteronemertea the mouth, situated 
immediately behind the brain, opens into a long esophagus, or 
fore gut, the posterior portion of which is usually differentiated 
histologically, and sometimes morphologically, to form a second 
chamber, the " stomach." This latter opens into the intestine 
proper, or mid gut, with its paired metameric pouches. Near the 
anus the pouches become gradually smaller and in a few fonns, aa 
Carinoma (PI. 12, fig. 77), a considerable terminal portion is 
devoid of diverticula, forming a distinct rectum, or hind gut. In 
most nemerteans, however, this portion of the digestive tract is 
very inconspicuous. 

Buccal cavitf/ and esophagus, — The mouth is lined with highly 
columnar, ciliated and glandular cells, and opens into a broad esoph- 
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agU8 with greatly convoluted walls, the epithelium of which is several 
times as thick ventrally as dorsally. The epithelium of the lips is 
very thick and closely packed with gland cells. In the mouth and 
esophagus two more or less distinct varieties of glands can be dis- 
tinguished, due to the different nature of the secretion in each 
variety. Both kinds are slender, the nucleus of each cell being 
placed beneath the cell body in a narrow stalk which attaches the 
cell to the underlying basement membrane. One variety shows a 
homogeneous, often deeply staining secretion and is more or less 
rod-like in form. The other variety is characterized by goblet- 
ahaped cells with a much more granular secretion. 

The ciliated cells are superficially placed ; they are likewise goblet- 
shaped with a slender stalk for attachment, and with the nucleus at 
the base of the cell-body, but yet not far from the surface of the 
epithelium, because the ciliated cells are situated above the gland 
cells. The cilia in this region are short but very numerous. 

In the mouth certain glands often sink beneath the others, or may 
form a distinct ring about the lips. They form a secretion with 
peculiar staining properties, which is poured into the buccal cavity ; 
they are known as salivary or buccal glands. 

In Micrura aldskenais similar glands sink inward beneath the 
adjacent musculature and become situated in the outer longitudinal 
muscular layer, although they nevertheless pour their secretions into 
the buccal cavity. These have been called accessory buccal glands 
(Coe, :01, p. 72). 

Stomach, — The stomach is usually decidedly different in its his- 
tological structure from the esophagus proper, and in Lineua rubes- 
cens^ i. JiavescenSy and other forms, is separated from the latter by 
a strong muscular constriction, forming a conspicuous sphincter. In 
Carinoma mutahilia (PI. 12, fig. 76) there is a similar boundary 
line between esophagus and stomach. In such cases the histological 
change is very abrupt ; in others it is more gradual. In the stomach ^ 
a comparatively small proportion of the cells are ciliated ; the cilia 
are longer but fewer in number, and their nuclei are much farther 
removed from the surface, being situated in the very slender basal 
stalk which attaches the cell to the underlying basement membrane. 

The gland cells are usually packed full of secretion which is com- 

* Compare Miss Thompaon's description of Zygeupolia, :02, p. 709. 
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monly forced partly out of the cell bodies so that their outlines 
are often difficult to determine. At its posterior end the stomach 
of Carinella, Carinoma (PL 12, fig. 76; PI. 13, fig. 82), Cari- 
nomella (PI. 8, fig. 57), and certain heteronemerteans is con- 
stricted and its lumen rendered very small by the massive develoj)- 
ment of the inner circular muscle. 

Intestine. — The change from stomach to intestine is often very 
gradual, the most anterior lateral pouches being very rudimentary 
and increasing gradually in depth. This is well shown in Carinoma 
(PI. 12, fig. 76). The epithelium characteristic of the stoma<;h often 
persists, especially in the central canal, behind the small anterior 
pouches even after the latter have taken on the peculiar intestinal 
character. The anterior portions of the intestine are characterized 
by a wide central lumen and comparatively shallow pouches, while 
its posterior portions have very deep pouches and a narrow axial 
lumen. The sexual glands and dorso-ventral muscles alternate with 
the intestinal pouches, while the blood vessels of the Heiteronemertea 
and the rhynchocoel appendages of Drepanophorus lie opposite 
them. 

The most striking peculiarity of the epithelium of the intestine, or 
mid gut, is that it is composed of a single layer of very tall columnar 
cells, each of which reaches quite to the basement layer and is packed 
full of globules and granules of various sorts. These cells are 
actually provided each with a few very long cilia of such delicacy that 
they are seldom distinguishable in prepared sections, although they 
are readily demonstrated in life. They are not gland cells, as are 
those of the more anterior portions of the alimentary canal, but are 
rather of the nature of absorbing and assimilative cells. The sub- 
stance composing the body of each cell is very different in appear- 
ance from that of any of the cells in other parts of the digestive 
tract, and its appearance varies greatly not only in different species 
but in different individuals, and doubtless also at different times in 
the same individual, according to the nature of the food and the state 
of its digestion. 

In some instances when examined in life after crushing, most of 
the cells are packed full with clear vacuoles, others contain granules 
of various sorts, some of which are opaque, others being of a certain 
color, as black, brown, yellow, or green. In Paraiiemertes caii- 
fornicity for example, the cells contain vast numbers of fine granules 
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of a de«p green color, aaA these impart the chancteristic coloring 
to this portion of the body. The pigment U in this instance qait« 
insoluble in alcohol, ether, xylol, cedar oil, or any of the commonly 
employed clearing reagents. 

In many forms very nnnierous highly refractive globules, appar- 
ently similar to fat or oil droi>A, are encountered, and other vacnoles 
of fluid HUggeet food materials being stored up or in process of 
assimilation. Other cells contain various concretions and sometimes 
aystals. The body of the cell is so crowded with these apparently 
non-living substances that there seems to he but little space for the 
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cytoplasm. The nucleus is usually extremely minute and is situated 
near the base of the cell. 

The rectum is similar to the intestine proper in histological struc- 
ture. 

The lining of the month, esophagus and stomach is, bo far as is 
known, always derived from the ectoderm of the embryo, while the 
epithelium of the intestine proper and rectum is entodermic in origin. 

B. Hoplonemertea — In this order the mouth is compara- 
tively small and usually closely connected with the rhynchodaeum, 
although in Dsepanopiiorus it is situated a little behind the open- 
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ing of the latter, and in some species both these openings are 
united in a broad atrium. Usually, however, the esophagus branches 
out directly from the ventral wall of the rhynchodaeimi. 

From its point of origin, which may be near the tip of the snout 
or back nearly to the brain, the esophagus passes posteriorly as a 
narrow tube beneath the ventral brain commissure, behind which it 
abruptly enlarges into a broad chamber, the stomach (Text-fig. 6). 
The epithelium of the esophagus is thin and composed mainly of 
ciliated cells, although gland cells also occur in comparatively small 
numbers. The ciliated cells are covered with closely placed but 
short cilia. 

Stomach, — The stomach (Text-figs. 3, 6, 15, 16, 17, 19), situated 
immediately behind the brain, is broad, with greatly convoluted walls 
and lined with a thick layer of ciliated and glandular epithelium very 
similar to that described for the heteronemerteans. Posteriorly the 
stomach continues into a long narrow tube, the pylorus, situated 
immediately ventral to the proboscis sheath. 

Pylorus, — This tube (PI. 20, fig. 121) does not open into the 
anterior end of the intestine, or mid gut, but passes a considerable 
distance backward and opens through the dorsal wall of the intes- 
tine, often far back of its anterior end. The anterior portion of 
the intestine, therefore, extends forward beneath the pylorus and 
ends blindly anteriorly, forming the intestinal caecimi. The histo- 
logical features of the pylorus resemble those of the stomach except 
that the epithelial cells are shorter and consist of a much larger pro- 
portion of ciliated cells, the gland cells almost disappearing at its 
posterior end. 

Intestine, — The broad intestinal canal is provided with deep 
lateral pouches and with histological elements very much like those 
described for the Heteronemertea. 

Intestinal caecum, — The blind portion of the intestine extending 
forward beneath the pylorus exhibits the same morphological and 
histological structure as the intestine proper. In many species of 
Amphiporus and in other genera the caecum extends anteriorly 
beneath the stomach, and its pouches often reach as far forward as 
the dorsal border of the brain lobes. The lateral pouches of the 
caecum (PI. 20, fig. 121) are usually more slender than those of the 
intestine proper and extend laterally in the parenchyma beside the 
pylorus and proboscis sheath and above the lateral nerves. They 
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are often forked distally, the branches extendmg forward far in front 
of their point of origin. 

Near its anterior end the main axial caecum often sends off one 
or two pairs of large lateral pouches, which commonly branch 
irregularly, the more anterior pair extending forward far in front of 
the anterior end of the axial caecum itself. It is these anterior, 
lateral branches which in many species extend as far as the brain 
lobes (PI. 16, fig. 97). 

EaophagtaX caecum, — In two species of Amphiporus which are 
described in this paper i^A, occidentalia and A, ruhellus) the alimen- 
tary canal is further complicated by the presence of a very conspic- 
uous caecal appendage to the esophagus in addition to a highly 
developed intestinal caecum. In both these species the narrow 
esophagus passes beneath the ventral brain commissure and divides 
into two branches (PI. 20, fig. 121), one situated directly dorsal to 
the other. The dorsal branch passes into the stomach, while the 
ventral branch enlarges to form a large tubular chamber which may 
be called the esophageal caecum (PI. 20, ^g. 121), for it is lined with 
the same kind of epithelium as is the esophagus, and ends blindly 
posteriorly. This esophageal caecum extends posteriorly in the 
median line nearly to the most anterior sexual glands. 

In one of the specimens of A, occidentalis it was further com- 
plicated by bending forward in the median line to form a narrow 
appendix {app, PI. 20, fig. 121), which has a very narrow lumen 
and highly glandular walls. 

A transverse section of the body in the region of the appendix 
shows, therefore, sections of four distinct portions of the alimentary 
canal (PI. 20, ^g, 121), viz., the stomach, intestinal caecum, esopha- 
geal caecum, and appendix. The stomach, esophageal caecum, and 
appendix all lie in the mjedian line, one directly above the other, 
while the branches of the intestinal caecum are situated laterally. 

Cardiac caecum, — Still further complications occur in Amphi- 
poms occidentalism for the stomach into which the dorsal branch 
of the esophagus opens, as described above, extends forward 
above the esophagus as a broad, bulb-like chamber which ends 
blindly between the posterior ends of the brain lobes. This 
chamber may be called the cardiac caecum (PI. 20, fig. 121), 
representing as it does an anterior extension of the stomach. It 
is possible that it is little more than an extensive anterior fold. 
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and that it may largely or wholly disappear when the stomach is 
widely distended with food. Its histological structure agrees with 
that of the stomach. 

In Paranemertes califomica the pylorus is extremely short, open- 
ing into the intestine at a point only about twice as far behind the 
brain as the distance from the brain to tip of snout. The intestinal 
caecum is correspondingly reduced to a few pairs of lateral lobes 
extending forward for a very short distance in front of the poste- 
rior opening of the pylorus. Posterior to the caecum proper the 
intestine exhibits the same anatomical and histological features as 
the caecum of related forms, while the intestine proper commences 
a considerable distance more posteriorly. This condition has evi- 
dently arisen from a disappearance of the long, slender pylorus of 
the typical hoplonemertean, so that the pylorus opens near the 
anterior end of the long caecum, instead of far back as in most 
other members of the order. 

In Carcinonemertes, which lives on the juices of crabs on which 
it is parasitic, the intestinal caecum is practically wanting, the stom- 
ach being closely connected with the proboscis and transformed 
into a barrel -shaped chamber which opens directly into the broad 
intestine posteriorly. The intestinal lobes are also very much 
reduced. 

The lining of the mouth, esophagus, stomach, and pylorus origi- 
nates from the ectoderm of the embryo, while the intestine and 
intestinal caecum are entodermic in origin. 

C. Bdelloneinertea. — In Malacobdella the proboscis and 
esophagus open together into a broad atrium, situated immediately 
in front of the brain and opening externally at the tip of the snout. 
The esophagus is large, and is provided with finger-like processes, of 
which the anterior ones, when fully extended, may be protruded out 
of the mouth opening, where they are moved to and fro like tactile 
organs (Takakura, '97, p. 106). The esophagus is constricted 
before opening into the intestine, which is without lobes or diverti- 
cula of any sort, but differe from that of all other nemerteans in 
being strongly convoluted, and much longer than the body. The 
anus opens dorsal ly, above the sucking disk with which the posterior 
end of the body is provided. 
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Proboedt and ProboacU Sheath. 



The proboscis is attached to the tdssues of the head in the region 
of the brain and extends backward in an outer closed tube, the pro- 
boscis sheath, situated in the median line 
above the digestive tract. This sheath is 
filled with a fluid in which the proboscis is 
freely suspended. 

The proboscis opens subtemiinally on or 
very near the tip of the snout except in 
ttie genus Valemuinia, where the opening 
is situated back nearly to the brain. 

In ait except certain species of hetero- 
nemerteans (Zyueupolia, Ckreuratulus) 
the proboscis is likewise attached at its 
posterior end to the wall of tlie proboscis 
aheath. This attachment is accomplished 
by means of two or more strands of longi- 
tudinal muscles which become interwoven 
with tlie musculature of the sheath. 

In the parasitic CARriNONEMERXES 
(Test-figs. 7, 8, 9) the proboscis sheath 
is reduced to the merest nidiments, tbe 
posterior chamber of the proboscis being 
imbedded in the adjacent connective tissue 
of the body. In this form the proboscis 
extends but a little behind the brain and 
is so intimately connected with the esopha- 
gus that the single stylet with which it is 
provided can be everted oidy as far as the 
opening of the rhyncliodaeum, as described 
elsewhere. With the rhynchodaeuin open- 
ing pressed against the tissues of the gills 
of the crab on which this nemertean lives, 
the stylet can ihiis puncture the gills. The 
exuding blood and other fluids are then 
drawn into the nemertean's stomach where 
they serve as food. 
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In most nemerManB, however, the proboscis can be everted eo 
that it extends for a considerable distance beyond the tip of the 
snout. When everted the thick inner epithelium n-ith its extremely 
viscid secretions comes to lie externally, where it can be brought 
into contact with either tlie prey or the enemies of the worm. 

In the forms provided with a well develojied stylet the body of 
the prey or enemy can be pierced by tliis, and at the same time held 
firmly by the extremely tenacious secretion of the anterior proboscis 
chamber. The secretion of the posterior chamber very probably 
aids in paralyzing the victim. 

In the forms without stylets the proboscis can hold any small 
object, such as another worm or crustacean, very (irmly by coil- 
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ing about it and secreting its tenacious mucus. Various sorts of 
stinging hairs, or neniatocysts, aid in the capture of the prey in 
certain species, as de8cribe<l below. 

In many forms the jiroboscis further aids the worm in burrowing. 
C. B. Wilson (:00, p. 105) describes a specimen of Cerebratulvt 
lacteus in the process of burrowing as everting its proboscis for a 
distance of six or eight inches into the mud in ndvance of the head 
of the worm. 
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Rhynchodaeum, — Between the attachment of the proboscifl in the 
region of the brain and the external opening on the snout is a nar- 
row canal, the rhynchodaeum. In most Hoplonemertea, as described 
on page 23, the esophagus opens into this canal. It is lined with 
ciliated epithelium, and in certain species of Carinella (Text-fig. 
2) its anterior portion contains abundant, deeply staining compound 
glands much like those of the integument. In the hoplonemerteans 
and heteronemerteans there is a single layer of columnar ciliated 
cells without glands. 

Proboscis sheath, — The proboscis is attached to the tissues of the 
head on all sides, so that the cavity of the proboscis sheath, the 
rhynchocoel, is entirely closed from the exterior, and probably has 
no communication whatever with any of the other cavities of the 
body. 

The rhynchocoel is usually considerably shorter than the body, 
although in certain genera of hoplonemerteans it reaches the ex- 
treme posterior end. In Cerebratulus and some other heterone- 
merteans it is very nearly as long. In other representatives of each 
of the three principal orders (Carinella, Emplectonema, and 
Taeniosoma, for example) it is scarcely more than one third as 
long as the body. In Carinella frenata^ and less conspicuously in 
several other species of this genus, the proboscis sheath enlarges in 
the nephridial region to form a chamber of considerable size 
(Text-fig. 5) in which the greater portion of the proboscis is 
coiled. Posterior to this chamber the proboscis sheath contracts 
into a narrow tube (re) which passes back for a short distance into 
the intestinal region, and here the retra<;tor muscle of the proboscis 
is attached. The enlarged chamber also continues posteriorly for a 
short distance as a blind sac {r&) situated ventrally to the tube in 
which the proboscis is inserted. In this region therefore a trans- 
verse section of the body cuts through both portions of the proboscis 
sheath. When the proboscis sheath is well developed, the greater 
part of the proboscis is commonly coiled in its anterior third, the 
posterior portion being filled mainly with the rhynchocoel fluid. 

Only in the genus Drepanopiiorus are there any appendages to 
the rhynchocoel, which in this case has paired, tube-like diverticula 
throughout the greater part of its length. These are metamerically 
arranged, the pairs of diverticula corresponding in the intestinal 
region with the pairs of intestinal pouches, which they border dor- 
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sally, laterally, and ventrally, each diverticulum often extending on 
the ventral side of the intestinal lobe well toward the median line. 
These diverticula have a special musculature, and although they are 
commonly narrow and tube-like, can doubtless enlarge so as to con- 
tain a considerable portion of the fluid of the rhynchocoel. 

The walls of the proboscis sheath are composed of one or more 
layers of strong muscles (PI. 7, fig. 56) lined internally by a flat- 
tened epithelium, or more properly endothelium, very much like that 
of the blood vessels. The endothelium rests on a thick basement 
layer of homogeneous connective tissue, and in many species of 
Cerebratulus, and in some other forms, contains a considerable 
number of gland cells. These glands are commonly arranged in 
irregular rows, situated near the rhynchocoel vessels, and pour their 
secretions into the rhynchocoel. The endothelium is also modified 
in the vicinity of the dorsal vessel, becoming more columnar and 
partially specialized into gland cells. 

There are commonly three layers of muscles — outer longitudinal, 
circular, and inner longitudinal — but in many forms these layers 
are not very distinct. In Drepaxophorus and certain species of 
Ampiiiporus there are no distinct layers of muscles in the middle 
and posterior portions, the musculature consisting of a network of 
interwoven circular and longitudinal fibers. 

In those Paleonemertea which possess an inner circular muscular 
layer in the body wall, this layer is sometimes closely bound up with 
the circular muscles of the proboscis sheath, as described for Cari- 
NOMA (PI. 13, figs. 81, 82). 

In many species of Carinella the longitudinal muscles are 
almost entirely lacking, except ventrally, so that a single layer of 
circular fibers constitutes almost the entire muscular wall. As a 
rule the middle portions of the proboscis sheath are thicker than 
those either in front or behind. 

Rhynchocoel fluid, — The cavity of the rhynchocoel is filled with 
a fluid plasma in which float numerous corpuscles somewhat resem- 
bling those of the blood, although they are much larger. Each cor- 
puscle is commonly oval and discoid, although there is much irregu- 
larity in shape (PI. 23, f\^, 164). Some are irregularly spindle-shaped 
and others 8i>her()idal, but all have the power of amoeboid movement 
and may be seen to form numerous slender pseudopodia from time to 
time. Several forms may occur in the same individual. Sometimes 



coe: nemerteans of west and northwest coasts. 31 

small reddish or yellowish hodies of irregular shape and without 
nuclei also occur. Each corpuscle has a small oval or spheroidal 
nucleus, eccentrically placed. The stroma of the cell is usually 
colorless or very pale greenish, and in some cases encloses fine 
globules of a reddish or yello\^dsh color. 

BQrger ('91, p. 484) found in these cells a distinct attraction sphere 
with one or two centrioles, and his observations have been confirmed 
by Bohmig ( '98) . 

The corpuscles often collect in rather large balls wliich float to 
and fro with the movements of the proboscis sheath. In some forms 
the corpuscles are so numerous as to give the appearance of a com- 
pact tissue in the microscopic preparations. Some of the smaller cor- 
puscles resemble the cells lining the proboscis sheath in the vicinity 
of the dorsal blood vessel, and from these cells they are thought to 
originate. The fluid itself is usually colorless, although in Parane- 
mertes it has a pale reddish color. The corpuscles themselves are 
colorless in most species, but occasionally, as in Amphtporus fla- 
vescens^ are tinged with yellow or red. 

Proboscis. 

The proboscis in a large proportion of the nemerteans is provided 
with one or more very highly specialized stylets usually constituting 
a formidable armature. Such an armature occurs in all members of 
the Hoplonemertea except Pelagonemertes. This order thus 
practically corresponds with Max Schultze's order Enopla. The 
members of the other orders are destitute of such an armature and 
constitute the order Anopla. 

In all forms the highly developed muscular walls are lined exter- 
nally with a thin endothelium, bathed in the fluid of the rhynchocoel, 
and internally by a very thick glandular epithelium. 

A. Paleonemertea and Heteronemertea Most of the Pale- 

onemertea are characterized by a comparatively short proboscis and 
proboscis sheath, but this peculiarity is shared also by Taeniosoma. 
Most of the Lineidae, on the other hand, have the proboscis at least 
as long as the body, and in some forms it is t\^ace as long, being 
coiled up in the anterior portions of the rhynchocoel. 

Broad and thick species of Cerebratulus have a correspondingly 
thick proboscis, while in slender fonns of Lineus tliis organ is very 
long and delicate. 



32 



bulletin: museum of comparative zoSlogy. 



In Garikouslla the proboBcis is provided with a bulb-Uke expan- 
sion near its anterior end (PI. 5, figs. 47, 49). The o^an is thus 
divided into three chambers, as in the Hoplonemertea. 

Id the Paleoaemertea and in Taeniosoma the proboscis is pro- 
vided with two very strong layers of muscles, while most of the 
Lineidae have three such layers. In the Paleonemertea the outer 
layer consists of longitudinal mnscles, and the inner of circular fibers 
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(PI. 12, fig. 80). In Taeniosoma the onler is reversed, the outer 
layer ))eing circular and the inner longitudinal. In the Linei<lae 
• there is an inner and an outer layer of longitudinal fibers witli a cir- 
cular layer between, just as in the muscular layers of the body walls. 
In a numlier of sjiecies of the Lineidae (Lineus rubescens and X. 
Jlavescens, for example) the inner lon^tudinal layer ig largely or 
completely wanting. 
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The circular muscles are as a rule much thinner than the longi- 
tudinal layer or layers (PL 12, fig. 80), and in some forms (aa 
Cephalothrix) are but little developed. In most of the Lineidae 
the circular muscular Uyer sends off strand^ of fibers dorsally and 
ventrally, which pass obliquely through the outer longitudinal mus- 
cles to form a very thin outer layer of circular fibers immediately 
beneath the outer endothelium. In doing this the strands from the 
right side cross those from the left in the midst of the longitudinal 
muscles to form the characteristic dorsal and ventral muscular crosses. 
These are situated at an angle of 90° with the pair of nerves. 

In these orders the proboscis is provided with a single pair of 
nerves situated right and left (PI. 12, fig. 80) in a position corre- 
sponding to that of the lateral nerves of the body. They lie directly 
beneath the inner epithelium except in such of the Lineidae as have 
an inner longitudinal muscular layer, in which case they are situated 
just outside this layer. They always branch profusely, and in the 
Lineidae form so complete a plexus that the two main nerve cords^ 
are not to be recognized except in the anterior portion of their course. 

The outer surface of the muscular layers is covered by a thin layer 
of flattened endothelial cells which are bathed in the fluid of the 
rhynchocoel and rest upon a delicate basement layer (PI. 11, figs. 66- 
71), while the inner surface of the muscles supports a very thick and 
highly specialized epithelium. The anterior portion of the proboscis 
in Carinomella (Pl.ll, fig. 67) is provided with a very thick base- 
ment layer, which farther back assumes a position between the longi- 
tudinal and the circular musculatures (PL 11, ^g. 67), as described 
in the account of the species. 

This epithelium consists almost wholly of various kinds of gland 
cells (PL 11, figs. 66, 67) from which mucus and other very viscid 
fluids are secreted, as well as various kinds of rhabdites ( PL 11, fig. 
72), and, in many Lineidae, urticating filaments. It is thrown up 
into prominent papillae covered with high pyramidal cells. A 
description of these cells and of the rhabdites occurs in the specific 
discussion of CaHnomella lactea. 

When urticating cells are present each cell contains a number of 
capsules each with a coiled urticating filament several times as long 
as the capsule itself. Such cells often occur in two longitudinal 
bands on opposite sides of the proboscis. The extremely viscid 
secretion of certain of the cells excellently serves the purpose of 
grasping prey. 
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The poBt«rior portion of the proboscis is comparatively thin and 
is desldtute of papillae. Here only a viscid mucus is secreted. 

The epithelial lining of the proboscis is continuous with that of 
the rliynchodaeum and. hke the latter is ectodermic in origin. The 
musculature is denved from the mesoderm, and in most cases ia 
attached on all sides to the tissues of the head in the brain region. 
In Carixomella, however, tlie longitudinal muscles arise from two 
thick strands (PI. fi, fig. 54, emp.) which are inserted in the tiaeuee 
of the head immediately anterior to the bra n 

B. Hoplonemertea — In this order the proboscis is more 
highly specialized than in the other orders, and is (except in 
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Pelagonkmebtes) provided with a highly developed armature, 
conaieting of one or more acut«ly pointed central stylets and 
(except in CxBciNoyKMEKTEs) with at least two pouches of acces- 
sory stylets. 

The proboscis is made up of three chambers. The most anterior 
of these is lined with highly columnar, glandular epithelium, which 
is thrown up into prominent papillae. This chamber constitutes 
by far the major |)ortion of the proboscis and is followed by a short, 
bulb-like middle chamber lined with a single layer of columnar cells. 
The posterior chamber in slender, lined with glandular columnar 
epithelium which secretes a viscid mucus, but which is not thrown 
up into papillae. 
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The muscular walls coaaiat of an outer and an inner layer of cir- 
cular muscles, between which is a much thicker layer of longitudinal 
fibers (Text-fig. 1 0). The in ner circular layer disappears posteriorly. 
The middle chamber is constricted off from both anterior and pos- 
terior chambers by strong sphincters of circular fibers. 

The proboscis is provided with a considerable number of distinet 
nerves which are situated at equal intervals near the periphery of the 
longitudinal muscles (Text-fig. 10). In Tktrastemma there are 
usually 10 such nerves, in Aupiiiporus 10 to 20 or more, while in 




Pio. 11.— f>a anemerUt eaU/emtea Truitve h Hctlon 


of p oboec ■ througb 




iory itylets symmetrl. 


raUy arraiiRed beCxMn nuter and inner loDf;ltadlaal mu 


sculu- layers (olm and 


Urn}. Space belwMii stflet txiucbes close))' packed wlLl 


1 large Eland colUWI> 


nuod with deeply lUlnKit! .ecretton. Section o( bul> . 


Dt central itjletW) In 


center or probcwclt, surroiiniled by the radlBlly disposed 1 


Dundlea of inner longl. 


tDdlnal muecles. To the [l|;hl <>r thlia section of tbe due 


t (I) leading fmin mid- 



Drkpanopiiorus there are 14 to 30 or more, the number being 
fairly, although not absolutely, constant in each species. These are 
described on page 53. 

It is in the thick muscular septum between tbe anterior and 
middle chambers that the specialized armatnre is situated (Text-figs. 
7, 9, 11). An extremely narrow canal leads through this septum and 
connects the anterior with the middle chamber. In Amphiporus the 
septum is comparatively tbin (PI. IB, tig. 115), while in Emplec- 
TONBHA (PI. 17, fig. 107) it is a number of times as thick as the 
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width of the proboscis, and much thicker than the length of the 
middle chamber. 

There is great variation in the shape and size of the central 
stylet and in the number of pouches of accessory stylets, and these 
peculiarities are so well marked and constant that they are of much 
importance in specific diagnoses. 

In all save the members of a single genus (Drepanophorus) 
there is a single needle-like or conical central stylet imbedded in the 
apex of a conical, bell-shaped or bullet-shaped basis (PI. 16, figs. 
94, 96, 98, 100). The whole much resembles an awl with its 
handle, and is situated in the center of the anterior border of the 
septum, projecting forward into the cavity of the anterior chamber 
(Text-figs. 7, 8, 12, 13, 32-34, 86-42, 47, 48, 50; PI. 17, fig. 107 ; 
PI. 18, fig. 115; PI. 23, ^g. 175; PI. 24, ^g. 194; PI. 25, figs. 200, 
201). 

The size of the central stylet and basis varies enormously in dif- 
ferent species even of the same genus, and often bears little relation 
to the size of the worm. As a rule, however, the smaller species 
have a more minute stylet apparatus than do those of larger size. 
Thus, in small species of Tetrastemma the basis may not exceed 
one twentieth of a millimeter in length, and is therefore visible only 
with considerable magnification. The largest basis yet discovered 
occurs in Amphiporus macracanthus (PI. 24, fig. 193 ; PI. 25, fig. 
200) where the basis alone is about a millimeter in length and easily 
visible to the unaided eye. In this species the basis is approxi- 
mately one eighteenth as long as the whole body of the worm when 
contracted. 

The stylet apparatus increases in size with the growth of the 
individual. In embryos of Oeojiemertes agricolay for example, 
when they are ready to leave the parent's body, the basis is no 
more than one four-hundredth the volume of that in a full grown 
individual, the comparative diameters being as one to ten and the 
lengths as one to four or ^\e. 

The basis is granular and often opaque in its posterior portions. 
It is closely surrounded by a sheath of closely placed gland cells 
which fonn a mold into which their secretions are poured. These 
secretions harden and form a basis of the exact size and shape of the 
mold. Other large glands form a wreath near the periphery of the 
septum, their ducts leading directly to the anterior chamber of the 
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proboscis (Text-figs. 7, 8, 11). These glands are usually very gran- 
ular and opaque. 

The stylet iUelf is more or less transparent and glassy, with a 
central core of more granular nature, which stains readily with 
ordinary reagents. 

In all genera except Carcinonkmertes there are also at least two 
pouches of accessory stylets in addition to the central stylet and its 
basis. These pouches open by narrow canals into the anterior pro- 
boscis chamber immediately in front of the septum (PI. 17, Kg. 107 ; 




PI. 18, fig. 115; PI. 23, fig. 175; PI. a*, fig. 194; PI. 25, figs. 200, 
201). These stylets are, when fully forme<l, exact counterparts of 
the central stylet. In most species the stylets are perfectly smooth 
and evenly pointed, although in Emp/ectonema purpunUum they 
«re fluted (PI. 17, figs. 107, 108; PI. 22, figs. 159, 160), and in 
ParanemerUs pereffrina (PI. 16, tig. 96) they are gr<»3ved spirally. 
In a few species, as Einplectonema gracile, both central and acces- 
sory stylets are curved like a saber (Text-fig. 31!). 
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There are commonly but two of these ["pouches, each containing 
usually one to three stylets each, although in A, imparispinosus there 
are three pouches, in A, bimaculatus either two or four, and in 
JParanemertes californica (Text-figs. 11, 41) four or six, while -4. 
formidabilia has eight or twelve such pouches (PL 17, fig. 102 ; 
Text-fig. 13). In some forms also there may be five to seven or 
more stylets in each pouch. Usually at least one of the stylets in 
each pouch is in process of formation and is surrounded by an oval 

vesicle of clear fluid. The central 
stylet, on the other hand, is never 
found in an immature condition, so 
that it has been thought that the 
stylets are formed only in the acces- 
sory pouches. Here, according to 
BQrger, each pouch represents a sin- 
gle cell in which the stylets appar- 
ently form as concretions in the same 
way that numerous rhabdites are 
formed in a single cell. In Carci- 
NONEMERTES, however, where acces- 
sory stylets are wanting, it is certain 
that the central stvlet is formed in 
situ, and the development of this 
structure in Geonemertes strongly 
indicates that it is quite independent 
of the accessory stylets. It is very 
doubtful whether the central stylet 
can, if injured, be replaced by an 
accessory stylet. It seems far more 
probable that the central stylet haa 
Fio. i3.^Amphiporu. fomiuiamis. ^ g^^^^^^^ ^^^^^ion with any of the 

Outline of stylet apparatus of pro- accessory Sty lets. 

bo8ci. With eight pouch,, of acce^ j^^ Drepanophorus the armature 

sory stj' lets. 

consists of a long, sickle-shaped basis 
on which are imbedded upwards of 15 to 20 minute, top-shaped 
stylets. There are also about the same number of pouches contain- 
ing accessory stylets of similar form. The [total number of such 
accessory stylets may amount to upward of ^200 in certain species of 
the genus. 
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C. Bdellonemertea. — In this order the proboscis is similar in 
general structure to that of the Hoplonemeitea, although a stylet 
apparatus is not present. There is, however, a bulb-like expansion 
near the posterior end of the organ, between the glandular chamber 
and the retractor muscle. This bulb is thought to represent a rudi- 
mentary condition of the middle chamber and stylet apparatus of 
the Uoplonemertea. 

Blood Vascular System. 

A. Paleonemertea. — The simplest type of circulatory system 
occurs in Cephalothrix, where the blood circulates in two main 
longitudinal lateral vessels, without branches, united at the anterior 
and posterior ends of the body. These are situated in the body 
parenchyma beside and somewhat beneath the alimentary canal. 
In Carinella the lateral vessels unite to form large communicating 
lacunae in the head. In many species there is a single very large 
cephalic lacuna, more or less interrupted and broken up into 
smaller chambers by fibrous partitions, and these lacunae surround 
the rhynchodaeum on all sides. There is also a pair of rhynchocoel 
vessels which originate from the lateral vessels in the mouth region 
then pierce the wall of the proboscis sheath and extend backward 
for some distance in the cavity of the rhynchocoel, where they 
appear as ridges in the ventro-lateral walls of the sheath. They 
exhibit numerous regularly arranged communications with the lat- 
eral vessels which they commonly join a little anterior to the 
nephridial region. A pair of small esophageal vessels is sometimes 
found in this genus, and in C. albocincta the lateral vessels send off 
numerous anastomosing branches about the esophagus. 

In Carinomrlla, as in Carinella, there are large anastomosing 
blood lacunae in the head (PI. 6, fig. 53) and a single pair of lateral 
vessels (PL 7, figs. 55, 56) which send outgrowths into the proboscis 
sheath. The lateral vessels are large and thin walled in the eso- 
phageal region and lie internal to the inner circular muscular layer 
(PI. 6, ^g. 54), but pass outside this muscle anterior to the nephridial 
region (PI. 7, figs. 55, 56), very much as in Carinella linearis. 
Shortly behind the nephridial region the lateral vessels acquire 
muscular walls and are strongly contracted at intervals. In the 
intestinal region (PI. 9, fig. 59) they lie beside the intestine and 
beneath the sexual glands. 
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In Carixoma there Ib a pair of large dorso lateral vessels (PI. 13, 
figs. 81, 82) in addition to those found in Carinella. These 
originate from the lateral vessels in the mouth region and extend to 
the nephridial region in the parenchyma beside the proboscis sheath« 
They join the lateral vessels in or near the nephridial region. The 
rhynchocoel vessels (PI. 13, fig. 81^ rev) are usually very conspicuous. 
In this genus there are also metamerically arranged transverse ves- 
sels in the posterior portion of the body which unite the lateral 
vessels above the intestine at regular intervals. 

B. Hoplonemertea. — In this order there is a single dorsal or 
dorso-median vessel in addition to the pair of lateral vessels. The 
dorsal vessel arises from a union of the lateral vessels in the brain 
region and usually passes directly through the walls of the proboscis 
sheath. It then continues as a ridge on the floor of the rhynchocoel 
for a short distance, back of which it passes ventrally through the 
wall of the proboscis sheath beneath which it continues to the 
posterior end of the body. In some species of Geonemertes and 
Tetrastemma the dorsal vessel does not enter the proboscis sheath. 
The pair of cephalic vessels extend forward from the union of the 
lateral vessels in the brain region and unite at their anterior ends 
(PI. 1, ^g, 13). 

There are also metamerically arranged transverse vessels connect- 
ing the three longitudinal vessels above the intestine in the middle 
and posterior portions of the body. A pair of such transverse 
vessels lies above and lateral to each pair of intestinal lobes, and 
therefore, as a rule, alternate with the genital pouches. In Pel ag- 
on emertes the dorsal vessel is wanting. 

The vessels described are entirely without branches in many 
hoplonemerteans, although in a number of forms from the Pacific 
coast {Arnphiporus nebulosus and A. gdatinosxts^ for example) the 
lateral vessels undoubtedly branch repeatedly in the anterior eso- 
phageal region. Previously it has been generally stated (see Bttrger 
'95, p. *291) that such branches do not occur in any of the Hoplone- 
mertea as here defined. 

C. Bdellonemertea. — In Malacobdella the three longitudinal 
vessels branch profusely, their ramifications frequently anastomosing 
and penetrating all parts of the parenchyma and musculature. No 
other nemerteans exhibit so complex a network of anastomosing 
lacunae and tubules, which unite beneath as well as above the ali- 
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mentary canal. The system has been studied in detail by von Ken- 
nel ('78), Takakura ('97), and Maclaren (:01). 

D. Heteronemertea — In this order the three longitudinal ves- 
sels of the hoplonemertean are always present, and branch freely, 
forming numerous anastomoses and large lacunae. There are also 
esophageal and dorso-lateral vessels present in the esophageal region 
in many forms, and in some species of Ckrebratulus rhynchocoel 
vessels likewise occur. The lateral vessels are usually very large in 
the esophageal region and lie in the angle between the esophagus 
and the proboscis sheath, but become of smaller size in the intestinal 
region and are situated ventrally, often approaching medially nearly 
to the axial line. 

The dorsal vessel arises from a broad anastomosis of the lateral 
vessels (usually dilated to broad lacunae) in the brain region, passes 
into the rhynchocoel, as in the Hoplonemertea, and remains in this 
cavity throughout nearly or quite the entire length of the esophageal 
region, behind which it lies beneath the proboscis sheath. It has 
metameric anastomoses with the lateral vessels, as in the Hoplone- 
mertea. 

The cephalic vessels dilate to form very large lacunae, united 
anteriorly, surrounding the rhynchodaeum. Occasionally they are 
represented by numerous anastomosing vessels of small size. The 
lateral vessels, or lacunae, cover the medial faces of the brain lobes 
and surround the cerebral sense organs on all sides except anteriorly. 

The esophageal vessels often branch profusely, and are often 
indistinguishable from ramifications of the similarly branching lateral 
vessels. Both sets of tubules may enter into close contact with 
the fine branches of the nephridial system. 

The rhynchocoel vessels when present are similar to those of 
Carinella and are limited to the esophageal region. 

In those forms having a caudal cirrus (Zygeupolia, Micrura, 
MicRELLA, Cerebratulus) the lateral vessels continue into this 
organ, sometimes forming a single large central blood space (Text- 
fig. 4). 

Histological structure, — The blood vessels consist of a rather thick 
and firm basement layer thrown up into conspicuous ridges when 
contracted, lined internally with a very thin endothelium with minute 
oval nuclei, and surrounded by a layer of extremely fine circular 
muscular fibers. Outside the muscular layer, where the vessel is 
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imbedded in parenchyma, occurs a layer of large columnar paren- 
chyma cells with large nuclei. Several layers of similar cells often 
occur around the dorsal vessel when inside the rhynchoooel. The 
transverse vessels and many of the lacunae are without muscular 
walls, and even where muscles occur the circulation of the blood is 
dependent mainly on the movements of the body as a whole, and as 
a rule passes backward and forward irregularly in any of the vessels. 
In Stichostbmma and Gbonemertes large and deeply staining cells 
occur at intervals just external to the lining of the vessels. Bohmig 
('98), suggests that these cells project into the lumen of the blood 
vessel and thus direct the course of the flow of blood. Further evi- 
dence, however, indicates that they are merely gland cells which 
pour their secretion into the blood vessels. 

The blood itself consists of a colorless plasma in which float 
numerous corpuscles. These are usually oval in outline, but much 
flattened and disc-like. Others are more nearly circular discs, and 
some spheroidal or somewhat irregular in shape, but as a rule they 
do not show amoeboid movements. 

In certain species ( Tetrastemma bicolor, T, signifer^ T, nigri- 
frona^ Amphipoma cruentatus^ and A, ptddier) the corpuscles are 
oval and discoid and of a homogeneous red color, so that they very 
closely resemble the red blood corpuscles of the frog. Each cor- 
puscle is provided with an oval or spheroidal nucleus of moderate 
size. This is commonly situated somewhat eccentrically (PI. 14, 
fig. 86). In certain forms granules of pigment or vacuoles of secre- 
tion may also occur. In Eukorlasia the corpuscles have fine red 
dots scattered through a greenish stroma. In nearly all species, 
however, the corpuscles are colorless, although they may have a 
greenish or orange tinge in certain forms. 

Nephridial System. 

The excretory organs of the nemerteans consist usually of a single 
pair of long, branched tubules, situated in close proximity to the lateral 
blood vessels, and having one or more openings to the exterior on 
each lateral surface of the body (PI. 7, fi^. 56 ; PI. 8, fig. 57 ; PI. 13, 
fig. 82 ; PL 14, figs. 83-85 ; PI. 15, figs. 91, 92 ; PI. 19, fig. 120). 

In the majority of forms the nephridia are limited to the esopha- 
geal region, and usually extend through but a small portion of the 
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dietaoce from mouth to inteetine. Id the elongated forma of Cari- 
XELLA, Tabhiosoma, Limeus, and other genera theee excretory 
organs may be less than one twentieth as long as the body, but in 
other forms (Nehertopsis, Sticiiostemma, and Gbonehektbs, 
for example) they extend throughout practically the whole length 
of the body. Probably in no case is there any direct communica- 
tion between the nephridia and any other vessels — the only ojien- 
ings to the canals being the pores by which they diachai^ their 
contents on the surface of the body, or, in rare instances into the 
alimentary canal. In the majority of forms there is but a single such 
excretory pore on each ^de of the body, but in other species there 
may be as many as 20 or more. Where numerous efferent ducts 
are present, the number increases with the size and probably with 
the age of the individual. In Stichostehua B3hmig CSS) found 
but a single pair of nephridia in small individuals while the larger 
spedmens invariably had several. 

A. Paleonemertea. — In most species of Carivella, Cabino- 
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Fio. 14.— CaHiwHa rtiftra. Tratisi 
Ins potltloD of nepbrldlK (nep; 
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UELLA, and Carinoma thenephridium of each side consists of a rather 
broad canal situated in the posterior half of the eso]>hageal region. 
This canal becomes narrow towards its anterior third (PI. 5, fig. 48), 
and lies close against the lateral bonier of the thin-walled lateral 
blood vessel. From the side of the canal very numerous short proc- . 
eases or finger-like projections push out directly against the wall of 
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the blood vessel, pressing in its walls at the point of contact, so that 
the short processes of the nephridial canal project freely into the 
lumen of the blood vessel, thus forming the so-called nephridial 
gland (PI. 14, ligs. 84, 85). In this way the lumen of the blood 
space is greatly decreased, and at the same time the very numerous 
finger-like projections bring a vast surface of the nephridial canal 
into contact with the blood contained in the lateral vessels (PI. 15, 
fig. 92). 

The posterior two thirds of the nephridial canal is large and 
smooth and entirely without branches. In Carinortia miU<Ml%s 
the tube passes backward for some distance in the parenchyma 
near the lateral vessels, then bends forward for a short distance, 
and ends in a narrow efferent duct which passes through the mus- 
cular layers of the body wall to open by a small excretory pore situ- 
ated on the dorso-lateral surface of the body (PI. 14, fig. 84). 

In (^arinella sexHiieata^ as described in this paper, and in other 
species of the genus, the relations are similar, the main canal on each 
side passing forw^ard from the efferent duct quite to the region of 
the " nephridial gland " without branches. Here it sends off several 
branches which subdivide into the finger-like processes in the wall 
of the adjacent lateral blood vessel, as described above. In (7. rubra 
the efferent ducts connect with the main canal by a broad, sieve- 
like fimnel (Text-fig. 14) which projects into the widened lumen of 
the canal. In C. albocincta there are 5 to 8 longitudinal canals on 
each side, and these do not join until near the efferent duct, where 
they unite to form a rather large lacuna from which the efferent 
duct passes to the exterior. 

In Carinella and Carinomella the pair of excretory pores lie 
in the vicinity of the lateral sense organs (PI. 15, fig, 91). 

B. Hoplonemertea. — In this order the nephridial canals branch 
profusely in the body parenchyma, and these branches lie in close 
proximity to the lateral blood vessels. Btlrger ('91) describes the 
branches of the nephridia in Drepanopiiorus as twdning about the 
lateral blood vessels very much as a vine twines about a tree. Each 
of the small branches terminates in a small chamber in which swings 
a tuft of long cilia. 

In many hoplonemerteans the branches extend all through the 
parenchyma on each side of the body, a portion of them lying at the 
side of the proboscis sheath far removed from the lateral vessels, as 
in A, gelatiiwaua (PI. 19, fig. 120). 
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In this order there is commonly hut a single pair of efferent ducts 
and these pass dorsally to the lateral nervee and then bend sharply 
downward to open on the v en tro- lateral aspects of the body. In A. 
imparispinotits there are commonly 6 to 8 or more efferent ducts 
on each side, and in A.formidabUis oft«n more than 20. Not all 
of them open ventrally, however, for in the latter species nearly all 
open on the dorsal ude of the body (Text-lig. 15) and in tlie for- 
mer those ducts situated most anteriorly open ventrally, while those ■ 




Yns 16 — Atnpliipiirui formidabUit Transverge section tbrough nefllTlcllU 
regfoD (hovtng enerent ne[ hridtal duct (iu() opening dorsally Four »ec 
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farther batk open dorsallv In Tetraalemma gtiadrthnealian the 
nephndia are situated m the hrain region, and the pair of efferent 
'lutts open on the lateral margins of the head m the Mcinity of the 
dorsal ganglia In T reticu/atum thev are situated but little farther 
[Mjstenorly 

In STirnosTEHHA and Geovemebtes the nephndia extend the 
whole length of the body and there are numerous efferent ducts, a 
{>ortion of which open above, and others beneath, the lateral ner\ea 
(Montgomerv 95 and Bohmig 96) 

C Bdelloneinertea — In Mala< ubdella the nephndia fonii a 
complex system of branching canals which pen<?trate the jiarenchyma 
in all direc^tions. The single pair of nephridiopores is wituated in 
M. ffroisa on the ventral side of the body and in Af.jOjionicH on 
the dorsal side. 

D, HetoronOTnertea.— In this order the nephndia are usually 
richly branched, and the tubules often Ue 8i<le by tude vith ihe 
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branches of the lateral blood vessels, which ramify in aU directions 
beside and beneath the esophagus. In some species of Cbbebkatu- 
Lus there is a most profuse branching of both sets of tubules in the 
middle esophi^eal region, the fine nephridial canals winding in and 
out among the blood vessels, and being intimately associated with 
them. In several species of Micbuba the nephridial canals branch 
out close against the lateral wall of the large lateral blood vessel 
which lies in the angle between the proboscis sheath and the esoph- 
agus. 

In some forms the nephridial tubules extend the whole length of 
the esophagus and stomach and are provided with numerous ducts 
on each side. In all species of the order the excretory pores are 
situated above the lateral nerves, and in Micrura verrilli are some- 
times not far removed from the median line. The efferent ducts 
when numerous are disposed without regularity, and although there 
may be approximately the same number on each side yet they are 
by no means in regular pairs. 

The nephridial canals are lined with a single layer of columnar 
epithelium which rests on a homogeneous basement membrane. The 
epithelium is comparatively thin in the smaller tubules but is very 
high in the larger canals and in the efferent ducts. These cells are 
provided with delicate, rather short cilia 8j)ar8ely scattered over the 
free surface. In many forms, especially the hoplonemerteans, the 
fine branches ])robably end in slightly enlarged terminal vesicles, 
in each of wliich a tuft of long cilia is suspended. Such terminal 
vesicles are described in detail by Burger ('91). 

In a few forms (Cepiialothrix, Prosadenoporus, and Pela- 
GONEMERTEs) the nepliridia have not been discovered as yet. In 
P lira n emeries californica the efferent ducts are very inconspicuous 
so that I was unable to find their oj)ening8. In Taeniosoma melan- 
ogrammum i^T. quinquelineatiim) Punnett (:00, p. 116) describes 
some of the efferent ducts as opening into the alimentary canal. 
In a recent study of Taeniosoma mnlineatum from the Hawaiian 
Islands I have found an exactly similar condition — from 7 to 20 
efferent ducts on each side opening directly into the lumen of the 
esophagus, wliile a smaller number of perfectly similar ducts opened 
on the dorso-lateral surface of the bodv. There are also a few 
other cases where the nej)hridia do not conform to the types 
described above. 
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Nerooua System. 

Central nerooua system. — In many of the smaller translucent 
species of Amphiporus, Tktbabtbmma, aad other hoplonemerteans 
the form and podtion of the briun, sense organs, and principal nerves 
can be studied in life, but in the vast majority of forms recourse 
must be bad to methyl blue preparations or serial sections. In many 
species the brain and lateral nerves are light red or yellowish in 
color when living. 

In the head of all nemerteans a four lobed brun constitutes the 




Fio. U.— CanKnonentertei eptcUH. TruiBTSme section nf bad)' Immedluely back 
of brain, ■honing poiterlor chkmber of proboicia {pc) Ormlj imbedded In lur- 
roundtng connective tiuue ; ic. Intestinal caecum ; ig. eubmuicutar glandi, 

most highly specialized ner\'ous center, and from this brain a pair of 
lateral nerves extend to the jiosterior end of the body, where they 
usually unite with each other above the end of the alimentary canal. 

The position of tlie brain and lateral nerves with respect to the 
layers of the body walls is very different in the various orders, and 
forms one of the most important taxonomic features. In Pkocabi- 
NiNA and Carinina the brain lies completely in the integument, 
while in Casinella and moat other paleonemerteans it lies imme- 
diately beneath the basement layer of the integument. 

In the Hoplonemertea the bndn lies imbedded in the body paren- 
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chyma entirely internal to the musculature of the head (Text-fig. 19; 
PL 19, fig. 119) and in the Heteronemertea it also lies mainly inter- 
nal to the cephalic musculature by which it is closely surrounded. 

In all nemerteans the four lobed brain consists of two ganglionic 
masses on each side — the dorsal and ventral ganglia. The anterior 
ends of the dorsal ganglia of the two sides are united above the 
anterior end of the rhynchocoel by the dorsal commissure, while a 
considerably stronger ventral commissure unites the ventral ganglia 
in a corresponding position beneath the rhynchocoel (Text-figs. 3^ 
19; PI. 16, figs. 93, 95, 97, 99). 

In most Paleonemertea the dorsal ganglia are larger than the 
ventral, while in the other orders the ventral ganglia are the larger. 
The apparent size of the dorsal ganglia in the Heteronemertea, how- 
ever, is usually greatly increased by a close fusion with the cerebral 
sense organs which commonly assume the appearance of posterior 
lobes of this portion of the brain. Here the dorsal ganglia are 
bilobed posteriorly, the dorsal lobe ending blindly, while the ventral 
continues directly into the sense organ. 

As a rule the proboscis is attached to the wall of its sheath in the 
immediate vicinity of the brain commissures. The blood vessels 
connecting the ce})halic blood spaces with the vessels of the rest 
of the body also pass between the dorsal and ventral commissures. 
In the Hoplonemertea the esophagus lies immediately beneath the 
ventral commissure (Text-figs. 3, 19; PI. 19, fig. 119). 

The position of the lateral nerves with respect to the layers of 
the body walls is even more variable than that of the brain. In 
Carixina and Procarinixa these nerve cords lie wholly in the 
integument ; in Carinella they are situated between the base- 
ment layer and the outer circular muscles ; in Carinoma they lie 
outside the circular muscles anteriorly, but when as far back aa 
the posterior end of the esophageal region pass through these 
muscles and take up a j)osition throughout the rest of the body in 
the midst of the longitudinal muscular layer (PI. 13, figs. 81, 82). 
In Carinomella a condition intermediate between that found in 
Carinella and that in Carinoma occurs, for in Carinomella 
the lateral nerves lie outside the outer circular muscles anteriorly, 
but more posteriorly they sink inward among the fil>ers of the 
longitudinal muscles, although they still carry beneath them a 
portion of the circular muscular fibers (PI. 8, fig. 58; PI. 9, fig. 
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60). In Cei'Iiahithrix tliey are Hituatorl ui the luidMt of the 
lon^tuilmal mimcleti throughout tlie whole length of the liiwly. 

Id the IIeteronetiiert«a Uie nerre lurds lie iniiatn!iat«1y oiitsi'le 
the circular musdes and beneath a greatly thickened outer longi- 
tudinal moBiular laver wlule in the HopU nemertea they occupy 
positionB quite internal to tlie mumulature ot the body walla and 
[ are eurrouniJed by the body paremhyma ( 1 eit figs. 16, 17). 

In nearly all nemerteans the lateral nerves are situated wdl 
I toward the lateral margins of the bodj althmgh in Drepaso- 




■tsniui riHiuivciriH- imtluri of innly imnieiUklely hark 
iwlng iDtMtioal oaena (Is) reaohltig fimrd to abut ■(^tii*c ilartitl 
EinelUt. Of«l1l iw<) VKICD'I back of brain uiil occUl>y liaBllionB, at shoim. 
tmineiliatelf ahnie atxl eiivnutl to latsral Dune. 

j Piioitua they lie comparatively near tnpelber towanl tlie ventral 

I surface of tlie IkhIv. 

In general histological structure the brain and lateral ner\'eH are 

I closely rimilar, although each ban nen'e oelU of a Homewhat differ- 
ent cbarauter. Kauh has a central core uf very delicate fibrilB of 
' oonneutive tigaue in which slender nerve tiberg are imbedded. The 

I eentral wire is siirrDundeii by a deliojite sheath of connective tissue, 

. outside of which the massive layer of nerve cells is situated. An 
outer sheath of connective tissue covers this peripheral layer of 
ljer\-e celln. 
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The presence of remarkably large and numerous cephalic nerves 
m Carinella (Text- fig. 2) and Carinomella (PI. 6, ^g, 53), 
although ocelli are wanting, indicates the presence of abundant 
cephalic sense organs. 

In many hoplonemerteans three to five pairs of large and pro- 
fusely branching cephalic nerves supplying the ocelli and other 
organs of the head can often be distinguished in life. These arise 
from the anterior border of the dorsal ganglia. 

Esophageal nerves. — In all nemerteans in >*'hich the mouth is 
situated behind the brain (Paleo- and Heteronemertea), a pair of 
nerves originate from the ventral ganglia and supply tlie mouth 
region and anterior portions of the esophagus (PI. 15, fig. 90). 
After their origin these nerves are commonly connected with each 
other by one or more (sometimes numerous) commissures, and often 
have secondary unions with the ventral ganglia. They end in fine 
branches a short distance l)ehind the mouth, and supply the epithe- 
lium of the buccal cavity and anterior end of esophagus. 

Proboscidial nerves. — The proboscis in all Paleo- and Hetero- 
nemertea is provided with a single pair of large nerves which are 
situated on the right and left sides of the organ and extend through- 
out its whole length. They usually arise from the ventral commis- 
sure near the gangha, and enter the proboscis at its insertion among^ 
the tissues of the head in the region of the brain commissures. 

In the Paleonemertea they take up a position immediately between 
the inner epithelial lining and the musculature (PI. 12, fig. 80 ; PL 
11, figs. 66-70 ; PI. 15, fig. 90). Here they send out branches to 
form a more or less conspicuous plexus, but do not branch out sa 
much as to lose their identity. 

In those Heteronemertea in which only two muscular layers are 
developed in the proboscis (most Taeniosomidae and certain Lin- 
eidae) the nerves take a position, as in the Paleonemertea, beneath 
the inner epithelium, but in all those forms in which the proboscis is 
provided with three muscular layers the nerves lie between the inner 
longitudinal and the circular muscles. In all these forms the nerves 
send out very numerous branches which spread out into a conspicu- 
ous nervous plexus. In some species, moreover, this distribution of 
the ner\'e fibers into the plexus is so complete that the nerve cords 
can no longer be recognized. This is particularly the case in the 
Taeniosomidae. 
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In the Hoplonemertea the number of proboscia nerves varies 
greatly in different species of the same genua, but is fairly constant 
for all individuals of the same species. Thus Amphiporus aimilis 
and A. macracanthva have each 10 proboscis nerves ; A. Jlavescens 
and A. caH/omicw» 10, 11 or 12; A. punctatulug 12 or 13; A. 
bimacvialua 14 or 16; A. nebulosus 17; and A. aiiffulatuK 17 to 20, 




Fio. \a.— Amphipona angvlaliit. Truuverse •ectinn tbrouRh ventral camtnlBsure 
of b»lii. sbawlDg doraal aturliDMnC o[ prabASCla to tl»xi«s ot head. Anlerlot 
end! of nephrldlal tubales inrp) appear In rigbc half nt tecUoa-, nag, tub- 
■niueaUr glands ; pn, prabo*cldlaI nerves. 

but nsually 18. Nearly all species of Tetkastemma have 10 pro- 
boscidial nerves, while some forms of Drkpanoi-iiokus have more 
than SO. 

In many hoplonemerteans all the proboscis nerves originate 
directly from the anterior border of the brain, although in A. 
angulatut (Text-fig. 1 9) and some other forms thoHe arising from each 
dde of the bnuo are at first more or less fused into a single trunk 
which breaks up into a definite number of independent nerves after 
reaching the proboscis. 

In all hoplonemert«ans the nerves lie imbwldeil in the midst of 
the longitudinal muscular layer in the portion of the prolxHicu 
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anterior to the stylet region, and 
remain almost perfectly constant in 
number and position (Text-fig. 10). 
In the stylet region, however, they 
fuse into an irregular nerve plexus. 
Sometimes this nerve plexus is dou- 
ble, and its inner portion supplies 
the stylet apparatus, while its outer 
portion continues backward beneath 
the epithelium of the middle probos- 
cis chamber. In the region of the 
proboscis behind the middle chamber 
the nerves are in some species again 
arranged into their definite number 
of nerve cords, and these again be- 
come situated in the longitudinal 
muscles, but their size is very insig- 

Fio. 20. — Afnphiporu8 cruentatua. . « j • i. u ^ 

Outline of anterior portion of body, niticant aS Compared With that Of 

showing position of ocelli and reia- t^g corresponding nerves of the an- 

tlon of cephalic (cr) to lateral (Iv) . i v 

blood vessels. terior Chamber. 

Sense Orgaiis, 

In addition to the sensory epithelium 
found in the integument in all regions 
of the body all nemerteans possess cer- 
tain highly specialized sense organs. 
Such sense organs include ocelli, oblique 
and horizontal cephalic grooves or fur- 
rows, cerebral, lateral and frontal sense 
organs, while the members of a single 
genus (Carinoma) have a row of sen- 
sory pits on the dorsal surface of the 
head, and those of another genus (Oto- 

TYPHLONEMKRTES) pOSSeSS OtoHths. 

Ocelli. — Eyes are wanting in all the 
Paleonemertea except Cephalotiikix 
and HuHRKciiTiA, but are generally 
present in the Hoploneraertea and in p,„ 21. - TetraBtemma »ignifer. 
the majority of si)ecies, including nearly outline of anterior portion of 

,, r ^i. fT ^ ^ T* body, showing position of oc6UI 

all genera, of the Heteronemertea. In and shape of cephalic marking. 




coe: nemerteans of west and northwest coasts. 65 

mofit species of hoplonemerteans the ocelli are very highly special- 
ized, and are often sufiidently large to be seen with the unaided 
eye. They are often numerous, and are of fairly constant number 
in different specimens of equal size of the same species, but differ- 
ent members of the genus have a widely different number of ocelli. 
Amphiporus biocylatica, for example, has but a single pair, while 
some individuals of A, formidabilis (Text-fig. 23 ; PI. 17, fig. 101), 
have upward of 250, and in several species of the same genus ocelli 
are entirely wanting. When ocelli are numerous they increase 
rapidly in number during the growth of the individual (as in A. 
imparispinosus). In Drepanophorus (Text-fig. 22 ; PI. 24, fig^ 
181) the ocelli reach their highest development, each ocellus con- 
sisting of a complete visual apparatus including lens, pigment cells, 
retina, and optic nerve. 

In Tetrastemma 4 ocelli are usually present, and these are 
arranged on the head at the comers of a square or rectangle (Text- 
fig. 21 ; PI. 2, figs. 17, 18, 25 ; PI. 17, fig. 104 ; PI. 18, fig. 113 ; PL 
22, figs. 145, 146). In T. aberrans^ however, the ocelli are much 
fragmented (PI. 24, fig. 150), while in T, caecum they are entirely 
wanting. 

In the Pacific coast species of Amphiporus the smallest number 
of ocelli in mature individuals of any species is 8, while in another 
form {A. formidabilis) as many as 250 may be present. The aver- 
i^e number in the 17 species from this region in which the ocelli 
have been accurately observed is approximately 40, and this is 
about the average number in species from other parts of the world. 
When few in number they may be arranged in a single row on each 
margin of the head, as in A, cruentatus (Text-figs. 20, 51 ; PI. l, fig. 
13), but when very numerous are usually distributed in two or more 
elongated clusters on each side (Text-figs. 23, 46, 53 ; PI. 16, figs. 
93, 95, 97, 99; PI. 17, fig. 101 ; PI. 18, fig. 117 ; PI. 22, figs. 154, 
157; PI. 23, figs. 162, 163; PI. 25, figs. 195-199). 

Emplectonema has very numerous, but minute, ocelli ; Zygone- 
mertes has upward of 50, several of which are scattered in a single 
row along the lateral nerves for some distance behind the brain (PI. 
22, fig. 141 ; PI. 24, fig. 182). In Paranemertes calif ornica there 
is but a single pair of minute ocelh, while the other three species of 
the genus have a considerable number (PI. 23, fig. 177 ; PL 24, fig. 
190; PI. 25, figs. 198, 199). In Nemertopsis there are 4 eyes of 
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large size (PL 11, fig. 73), and in Carcinonemertes but a single pair 
(PL 2, tig. 20). In Plank- 
TONEMERTEs and Malacob- 
della ocelli are wanting. 

In the Heteronemertea 
ocelli are usually present in 
great numbers, but of small 
size in Taeniosoma, are 
wanting in Zygeupolia, 
Parapolia, Oxypolia, Eu- 
borlasia, and Diplopleu- 
RA, while their presence in 
Lineus, MiCRURA, and 
Cerebratulus is to be 
regarded as a specific dis- 
tinction only. On the Paci- 
tic coast, ocelli are wanting 
in four species of Lixeus 
and present in four ; in Mic- 
RURA five species have ocelli, 




Fig. 22.— Drepanophoru8 ritteri. Outline of an- 
terior portion of body, showinfi; number and 
position of ocelli. Marginal groups strictly be- 
long to ventral surface but show through over- 
lying tissues when head is compressed. 




F I o . 23. — ^ mph iportts formidn- 
hilts. Outline of anterior por- 
tion of body, showing number 
and position of ocelli. 



while only two known species have 
none ; in Cerebratulus likewise five 
species possess ocelli, which are wanting 
in two other 8j)ecies of the genus from 
that region. 

Cephalic grooves and furroics. — 
Carinella, Carinomella and certain 
other paleonemerteans have a pair of 
lateral transverse grooves just back of 
the head lined with slightly differenti- 
ated epithelium which is doubtless of a 
more sensory nature than that of the 
rest of the integument. Nearly all hop- 
lonemerteans have one or two pairs of 
lateral oblique grooves of which the 
anterior pair lies in front of brain. 
These grooves are often nearly semicir- 
cular, the two grooves of the pair com- 
ing near together and j)assing obliquely 
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backward toward the median line on the dorsal surface (PI. 18, 
figs. 111-113), but are commonly more widely separated beneath. 
When most highly specialized, as in Drepanophorus and Amphi- 
poru8 bimaculatus (PI. 18, figs. 116, 117), the grooves are conspic- 
uous because of the fluted appearance caused by numerous trans- 
verse ridges. They are largely devoid of gland cells and pigment, 
and are lined with slender sensory cells with long cilia. 

Among the Heteronemertea Taeniosoma often has somewhat 
similar oblique, but less highly specialized grooves, while at least 
one species ( T, hemprxchi) of the genus has an indication of the 
highly developed horizontal furrows of most of the Lineidae. In 
these grooves the canals leading to the cerebral sense organs 
terminate. 

In the Lineidae the horizontal furrows are best developed, 
although certain members of the family have them merely indi- 
cated or completely wanting. When well developed they are situ- 
ated on the exact lateral borders of the head, and commonly extend 
from the tip of the snout back to the brain or as far as the anterior 
border of the mouth. The cerebral sense organs always connect by 
means of a ciliated canal with the posterior ends of these furrows, 
which are shallow anteriorly and deepest at their posterior ends. 
In Cerebratulus they are usually much deeper than in Lineus, 
and in some species cut into the tissues of the head as far as the 
lateral borders of the brain. In C. coloratus Burger, however, they 
are represented merely by slight grooves, and in other Lineidae, as 
ZvGEUPOLiA (Text-fig. 18), they are wanting completely, the canals 
from the cerebral sense organs opening into slight pits on the lateral 
borders of the head. 

Among the Pacific coast forms Micrura alaskensis and Cere- 
bratulus nehulosua are peculiar in having very shallow cephalic 
furrows, while in most other Lineidae from that region they cut 
inward well toward the brain. In most species their length is con- 
siderably greater than the transverse diameter of the body, but in 
C latus (PI. 4, fig. 41), which is a remarkably short and broad 
form, they are not more than one seventh as long as the greatest 
diameter of the body. As a rule the furrows are deepest in those 
forms in which they are longest, but there are certain excej)tions. 
Where the furrows are very long the canals from the cerebral sense 
organs open somewhat in front of their posterior ends. 
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The epithelium lining the grooves is often without pigment, 
altbongh it possesseg 
gland cells, and is 
characterized by slen- 
der, sensoiy cells with 
long ciha and by nn- 
merous Hmall nerve 
cells much like some 
of those of the dorsal 
brain lobes. 

Cerebral tense or- 
gane. — All except a 
very few nemerteans 
have a single pur of 
highly specialised 
sense organs in the 
vicinity of the brain. 
Such sense oi^ans ap- 
pear to be wanting 
only in Callinkba, 
Carinohklla, Cari- 
irouA, Cephaloteibis, 
Malacobdella, Car- 
ciNONEMBBTKs, and 
Pklagonehertes. Id 
Carinina, and in cer- 
tain species of Cabi- 
NELLA they consist of simple sensory pits on the sides of the 
head, but in all other forms in which they are present, they are 
specialized as more or less spherical organs usually situated internal 
%o the body walls and connected with the exterior by means of a 
ciliated canal. 

In the Paleo- and Hoplonemertea they are connected with the 
dorsal ganglia by large nerves, while in the Heteronemertea they 
form large posterior lobes of the dorsal ganglia. 

In Carinella albocincta and C. aexlineala (PI, 15, fig. 90) they 
are little developed, consisting simply of a pair of sensory pits in 
the integument just lateral to the dorsal ganglia with which they are 
connected by several large nen-es, but in C. rubra they form spheri- 




Fio. 74.— Carinella rnbra. Portlo 
(Ion through brain region, (bowing blghljrap 
cerebral leiiae organ (no) and ICi relation U 
ated canal (re) and nervei arising from do 
gllon (dv). 
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cal organs Huirounded by connective tissue, and are situated beneath 
the integument. In the center of the sense organ (Text-fig. 24) lies 
a ciliated canal lined with sen- 
sory epithelium and gland cells. 
This canal passes to the surface 
of the integument, and opens 
to the exterior of the body, 
sometimes at the summit of a 
small papilla situated at the 
bottom of a conspicuous pit on 
the side of the head, as in C. 
frenata (Texl^fig. 25). The 
central cavity of the sense 
organ is thus freely connected 
with the water outride the 
body, so that the cells of the 
sensory epithehum of the canal 
can respond to stimuU con- 
ducted to them through tlie 
water. The definite function 
of the sense organs, however, 
still remains an unsolved prob- 
lem. In V.frenaia the ciliated 
canal penetrates the basement 
membrane and extends inward 
to the dorsal side of the brain 
{Text-fig. 25). Several lai^e 
nerves pass from the dorsal 
ganglion directly into the substance of thi 
24,25). 

In its more highly specialized condition, as in the lleteroneniertea, 
the canal of the sense organ presents two more or less distinct seg- 
ments marked off by the entrance of the ducts from large clusters 
of gland cells. The external section of the canal extends from the 
exterior of the body to the anterior glandular cells of the sense organ, 
and is characterized by slender cells with very long cilia. The 
internal, or posterior, section extends posteriorly from the anterior 
glandular masses and is peculiar in having a tery highly specialized 
epithehum on its lateral face, while its internal face is lined with 
slender, ciliated cells much like those of the anterior section. 




i. 2B. — rarinrf/a frenata. Portion of 
rftiuverte ■ecClon of held, abawtng 
eeji, dilated yil (rp) from wblcti a clU- 
ird KDsory canal levle inwaril In brain 
sglnn, where il becomes aurTouniled 
Ith seniiorjr nerves from dorsal side of 
rain Co form a nlghl^ speclHllied sense 



oi^n (Text-figs. 
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The posterior section usually passes backward near the lateral face 
of the sense organ, then bends medially to conform with the curv- 
ature of the organ, and finally rises somewhat, bends a little forward, 
and then ends blindly. 

The sensory epithelium lining the lateral face of this section of 
the canal is very greatly modified, and consists of two lateral rows 
of very large cells, often with more than a single nucleus each, and 
each provided with a stiff process formed of a tuft of consolidated 
cilia. Between the two rows of lateral cells are four rows of 
smaller, so-called median cells all of which possess consolidated cUia 
somewhat similar to those of the lateral cells. All the cells of these 
six rows are very highly specialized, and doubtless have an impor- 
tant sensory function, the nature of which is not yet imderstood. 
The other cells lining this section are similar to those of the anterior 
portion of the canal. 

Two large masses of gland cells discharge their secretions into the 
lumen of the canal. One of these clusters discharges at the point 
separating the anterior from the posterior section, as stated above, 
while the other pours in its secretions some distance farther back. 

In the Iloplonemertea the sense organs are situated either in 
front, beside, or behind the bi-ain. Those situated most anteriorly, 
as in Emplectonema, are com[)aratively small, while those lying 
beside or behind the brain, as in Drkpanophorus (PI. 24, fig. 181) 
and some species of Amphiporus (PI. 21, fig. 129), are much larger. 
There is actually much variation in size, position, and structure in 
different species of the same genus. Of the 19 species of Amphi- 
porus from the Pacific coast in which the position of the sense 
organ is known, 13 8[)ecies have these organs situated in front of the 
brain, while in the other 6 species they lie beside the brain, in the 
angle between the dorsal and ventral ganglia, and in some of these 
project some little distance posterior to brain. 

In the Iloplonemertea the anterior end of the posterior section of 
the canal often divides into two distinct tubes, one of which swells 
out into a sac-like sensory enlargement occupying the main portion 
of the organ, while the other continues behind the main portion as 
a long, coile<l glandular tube which ends blindly posteriorly. 

The sensory portions of the canal are surrounded with very 
numerous nerve cells much like those of the dorsal ganglia "with 
which they are more or less continuous in the Ileteronemertea. In 
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this order the dorsal ganglia are hilobed posteriorly, the ventral 
lobe with ita lai^e tibroua core continuing directly into the senHO 
organ. This projects freely into the large lateral bloofl lacuna, with 
which it is completely surrounded except on its anienor face. 

Lateral sense orgnns. — These occur in a well developed condition 
only in the Paleonemertea, although simitar organs, but much leas 
highly specialized, are found in Micrblla (Punnett, lOl") and per- 
haps also in Zygkui'olia 
(Thompson, :02, p. 686). 
When most highly spe- 
cialized (Text-fig. 26) 
they are oval or circular 
areas of modiHed sensory 
epithelium provided with 
a special musculature and 
capable of considerable 
movement They can be 
raised as elevations above 
the surrounding integu 
ment or depressed as pits 
A smgle pair of these 
sense organs he on the 
lateral margins of the 
body in the immediate 
vicinity of the nephndio 
pores In Carivbila 
(Teit-fig 26 , PI 15, 
hg 91) Carinomella 
(PI. 7, fig. 66) and most 
other paleonemerteans, 
the sense oi^ana are very 

highly developed. They are provided with branches from the 
adjacent lateral nerves, are free from pigment, and usually have 
numerous gland cells. The sensorj- cells are very slender, closely 
packed, and provide<l with long cilia. For details of stnicture see 
the specific description of Carinomellu laden. 

Frontal tense ort/ans.— At the tip of the snout and immediately 
dorsal to the proboscis pore occur, in many of the I leteronemertea, 
one to three circular pits lined with epithelium of a highly sensory 
nature. In Cerebratulus and MicRt'RA there are often three such 
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pits, and in several related genera but a single one. In some cases 
the ducts from the cephalic glands enter an apparently homologous 
pit, as in Taeniosoma, Geonemertes, and other genera of both the 
higher orders. In such cases this frontal pit often becomes very 
deep, and may penetrate the tissues of the head back nearly to th^ 
brain region (Geonemertes). It not only serves as a duct for the 
secretions of the cephalic glands, but retains a specialized sensory 
epitheHum. 

Cephalic sensory pits, — In Carinoma mutabUis, as well as in (7. 
tremaphoros (Thompson, :00, p. 627) and C, ar>waw«?t (Bergendal, 
:03, p. 610, and :04, p. 44), a number of small sensory pits are sit- 
uated in the median line on the dorsal surface of the head. They 
are apparently homologous with the frontal sense organs and 
frontal pits of many of the Heteronemertea and Hoplonemertea, 
as described above. Their function is doubtless similar to that of 
the cerebral sense organs in other Paleonemertea. Their number 
is usually from 6 to 12, and they are placed at irregular intervals 
between the brain and the tip of the snout. In structure each 
sense organ consists of a small cup, or hollow sphere, of sensory 
cells situated at the base of the integument and closely pressed 
against the imderlying basement membrane. 

These sense organs may open widely at the surface or become 
well separated from it, according to the state of contraction of the 
parts. In the latter case they are connected with the exterior by 
narrow canals. The sensory cells are provided with long cilia and 
are apparently connected with the brain by one or more nerves from 
the dorsal commissure. In ( \ tremaphoros and in C. armandi such 
sense organs ^re comparatively well developed, while in C. mutahilis 
they are so very inconspicuous that they were overlooked in my 
original description. 

They appear to be provided with special muscular fibers, and 
can doubtless be opened and closed to some extent by the muscular 
contractions, much as is the case with the lateral sense organs. 

Reproductive Organs. 

All the nemerteans as yet known from the Pacific coast, with the 
exception of Tetra^temma caecum^ which is probably parasitic, and 
the fresh water Stichostemma, are of separate sexes. Very few 
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hermaphrodido species are known from other parte of the world, 
and all of these belong to the Hoplonemertea. 

The Bezual glands are always of simple stnictnre, each gland con- 
usting merely of a sac of sexual products situated in the pareachyma 
between the alimentary canal and the body musculature. 

The sexual glands are usually limited to the intestinal region, 
although in the parasitic Carcinoneuertks (Coe, :02, p. 448) they 
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extend forward nearly to the brain. In Em^ectonema bUrgeri and 
Amphiporus occidentalis they extend forward far in front of the 
opening of the pylorus \nU> the intestine. 

Where metamerio intestinal lobes are found the sexual glands, 
as a rule, alternate with them with great regularity. In compara- 
tively few cases is there more than one gland between two adjacent 
intestinal lobes. 

In the parasitic Carcinoxkhkrtes, however, the intestinal lobes 
are much reduced and the body packed so full of sexual glands that 
as many as 5 to 8 ovaries (Tex t-Hg. 27) or 7 to 15 spermaries (Text- 
fig. 28) may be encountered in a single transverse section of the 
body. In some species of Tktrastkmma and other minute hoplo- 
nemerteans the eggs are of comparatively large si/.e (PI. 22, fig. 
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151), SO that each ovary contains but a single ovum, and this is 
often separated from the next by several intestinal lobes. In 
Emplectonema bilrgeri as many as 20 to 30 spermaries are some- 
times met with in a single section. The anterior ones are situated 
dorsally and open on the dorsal aspect of the body, while those 
found in the intestinal region lie on all sides of the alimentary canal 
and open to the exterior on the ventral as well as on the dorsal side 
of the body. This is equally true of Paraiiemertea peregrina and 
P, carnea. 

In Carinella and Carinomella the sexual glands when folly 
mature are packed closely together throughout the whole intestinal 
region, and a transverse section of the body may cut several such 
sacs on each side. Each sac has its own efferent duct, which passes 
through the body walls to open to the exterior on the dorso-lateral 
aspect of the body. The sexual glands occupy the dorsal half of 
the body, and as some lie much nearer the lateral margin than 
others it happens that their ducts, instead of being placed in a 
single row, are scattered over a broad area situated between the 
median line and the lateral margin. The genital pores of many 
nemerteans can be seen in life as minute white dots along the 
dorso-lateral aspects of the body. They are quite conspicuous in 
Micrura verriUi (PI. 3, fig. 35). 

In most species of Carixella the sexual glands are not to be 
found except at the time when the sexual products are developing, 
and after these products are discharged all trace of the gland itself 
disappears. In C. frenata, however, the ovaries which are to 
develop the following year are established before the eggs of one 
season are fully mature, as is the case in most of the IIoplo- and 
Heteronemertea. 

In process of formation certain cells situated in the parenchyma 
internal to the lateral nerves multiply and collect in small groups. 
Each such group grows rapidly in size and in the number of cells 
composing it. Then certain of these cells arrange themselves next 
the parenchyma to form a thin membrane enclosing the other cells 
as in a cavity. Thus a sexual sac is formed, and the cells within 
the sac eventually become metamoq)ho8ed into tlie mature sexual 
elements. When nearly mature the wall of the sac grows outward 
into the muscular layers of the body wall as a simple tube lined with 
flattened epithelium (PI. 10, fig, 63; PI. 20, figs. 122, 125-127), 
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This duct does not pierce the outer layers of the body wall until the 
sexual products are fully mature. These products are discharged 
by being merely pressed through the efferent ducts, when they fall 
into the water outside the body. Their discharge is under the 
control of the animal, however, and under circumstances they may 
be held in the body for a long time unless the worm receives the 
necessary stimulus. 

A few species, belonging to widely separated genera, are vivip- 
arous, the eggs being fertilized within the body. 

In Cerkbratulus, Drepanophorus, certain species of Amphi- 
PORUS and probably numerous other fonns belonging to the higher 
orders, a small portion of each sexual gland remains after the 
genital products have been discharged and can be distinguished 
at all seasons of the year. In these forms the process of develop- 
ment of the sexual products may be followed with comparative ease. 

OGogenesis — As described in the account of Amphiporua gelatU 
nosus, the thin-walled follicle remains as a small sac lined with flat- 
tened cells immediately after the last sexual elements have been dis- 
charged. The gland remains in this condition until the season for 
the production of the sexual elements. In the case of the female 
certain of the nuclei then increase rapidly in size and may be dis- 
tinguished as the germinal vesicles of future ova, while neighboring 
nuclei become surrounded with yolk spheres (PI. 20, figs. 125-127). 
The details of the formation of the yolk-nucleus and the develop- 
ment of the ovum are likewise described for A. gelatinoaua. 

A similar process has been described for Cerkbratulus by C. B. 
Wilson (: 00, p. 123), and here the position of the stalk of attachment 
can be distinguished even after the egg leaves the body. The ger- 
minal vesicle always occupies the side of the egg opposite the stalk, 
the polar bodies form in the vicinity of the germinal vesicle, and the 
plane of the first cleavage extends vertically through both the region 
of the polar bodies and that of the egg stalk. The egg can thus be 
definitely oriented even before it leaves the ovary. 

Mature eggs are either spherical or somewhat oval, and vary 
greatly in size, color, opacity and general appearance in different 
species. They are always provided with a large germinal vesicle 
which varies from one third to one half the diameter of the egg. 

In Carinella frenata 20-50 ova develop in each of the closely 
packed genital sacs. These eggs are opaque and rose colored, giv- 
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ing the characteristic coloring to the bodies of the females in the 
breeding season. Amphiporua tigrinus has olive green ova, so that 
the ripe females are banded with green. 

In the hermaphroditic Tetrastemma caecum the ova are fully two 
thirds the diameter of the body itself, and hence a single ovum 
develops in each of the ovaries, which are situated at intervals in a 
single irregular row (PI. 22, fig. 151). The spermaries are much 
more numerous than the ovaries between which they are placed. 
The spermaries usually develop first, and after the discharge of the 
spermatozoa the ovaries become mature, but in some individuals the 
process is apparently reversed. 

In Oeohemertea agricola^ which is both hermaphroditic and vivip- 
arous, some of the gonads produce ova only or spermatozoa only, 
while in other gonads both kinds of sexual products may be formed 
(Coe, :04'). In the latter case the spermatozoa are matured* first, 
and after their discharge the ova develop, very much in the man- 
ner described by Montgomery ('95) for Stichostemma. Each 
ovary matures normally but a single ovum, although in the early 
stages of its development all of the cells of the yoimg gonad seem 
to be exactly alike in size and appearance. In a short time, how- 
ever, the cells become differentiated into three classes — young ova, 
yolk cells and follicular cells. The latter form a thin layer about the 
wall of the gonad and furnish the cells w^hich form the duct by which 
the sexual gland is connected with the exterior of the body. This 
duct is formed comparatively early, and penetrates quite to the exte- 
rior before the egg in the gonad has reached maturity. The yolk 
cells are apparently merely Q^g cells w^hich for some reason become 
aborted at an early period. They are rather numerous in each 
young ovary, and grow^ to a size several times that of the largest 
follicular cells. They become crowded with yolk granules and 
pressed closely against tlie wall of Jhe developing ovum. To all 
appearances the cell membranes separating ovum and yolk cells 
break down and the latter are absorbed directly into the substance 
of the ovum. The whole substance — cytoplasm, yolk, and nucleus 
— of the yolk cell seems to be thus absorbed. There may be sev- 
eral large cells in the young ovary which are distinguished from 
the yolk cells by a more homogeneous cytoplasm. These cells 
increase rapidly in size and take on the appearance of young ova. 
Eventually, however, all save one, or rarely two, cease their growth 
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and become disintegrated to furnish food materials for the single 
large ovum. Before the maturity of the ovum the oviduct is in 
free communication with the exterior of the body, and through this 
duct spermatozoa from another individual gain access to the ovary. 
Here they may remain alive for some time, one of them fertilizing 
the ovum at its maturity. The duct to the exterior then closes up 
and the fertilized ovum begins its development. In the course of 
several weeks the egg gives rise to a slender, whitish worm fully 
provided with a delicate proboscis armature and with practically all 
the organs of the adult except the sexual glands. This woiTn rup- 
tures the body wall of the adult and gains access to the outer world. 

Spermatogeneaia, — The details concerned in the process of forma- 
tion of the spermatozoa have not yet been made fully clear for any 
species of nemertean. The most complete accounts are those by 
Lee ('87) and Btlrger ('95). In spermaries which are approaching 
maturity fixe different elements can be distinguished : {a) the fol- 
licular cells, (h) spermatogonia, (c) spermatocytes, and {d) sperm- 
atids which become transformed into {e) ripe spermatozoa. 

The follicular cells form the lining of the gonrad and the duct by 
which the mature spermatozoa are discharged. They are similar to 
those of the ovaries described above. All the other cells are col- 
lected into groups in various parts of the gonad, each group contain- 
ing only one kind of cell. 

The last generation of spermatogonia are distinguished by having 
large, oval nuclei and comparatively little cytoplasm. They divide 
to form the secondary spermatocytes, which have very sharp nuclei 
and distinct cell membranes and are naturally considerably smaller 
than the cells from which they arise. They divide to form tlie sperm- 
atids which collect in similar groups and are distinguished by their 
small size and the eccentric position of the nuclei. Each spermatid 
is doubtless transformed into a spermatozoon, although the details of 
the process have not been fully obser\'ed. In certain species a single 
spermary occupies the space between two adjacent intestinal lobes, 
while in other forms, as in Gonoxemektes (Hergendal, lOO*) and 
Carcixonkmertes (Coe, : 02), the number of s{)ermaries may be 
greatly increased, so that they may occupy the whole circumference 
of the body internal to the muscular walls (Text-fig. 28) . 

The mature spermatozoon consists of head, middle-piece and tail, 
although the differentiation of parts is not always very conspicuous. 
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The shape of the head varies greatly in different species, being short 
oval, slender oval, roil-like, conical, needle-like, or even curved and 
needle-like. Sometimes closely similar species exhibit considerable 
difference in the shape of the ■•jiennato/oa 

Heproduction — In all except a fen species of nemerteans the 
sexes are separate and the sexual products when mature are dis- 
charged throngh the genital duite into the uiter m which the 
worm lives. In some cases practicallv all the genital products in the 




body are discharged at the same time, while in other forms the 
deposition of ova or spermatozoa may occur at intervale of a number 
of days, so that several clusters of eggs or several eraisHons of 
spermatozoa may result. 

Although in such cases there is no union of the sexes yet the 
presence of a delicate sexual instinct among tlie nemerteans is indi- 
cated by the observations of Mcintosh ClZ) and confirmed by those 
of C. B. Wilson (;00), who found that in Cerebratuhts lacteut the 
discharge of ova by a female in one portion of an aquarium was 
accompanieil by the Niniiiltaneoits emission of spermatozoa by another 
worm living in another portion of the aipiariiim. 

In many s]iecies, especially of the Iloplonemerlea, the eggs are 
depositeil in gelatinous niasxes of Hccretion beneath the stones or in 
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the burrows in which the worms live. In such cases two or more 
individuals of both sexes commonly come together at the time of 
oviposition. 

It is probable that most species of nemei-teans are more strongly 
gregarious in the breeding season than in other poitions of the year, 
for upward of 50 sexually mature individuals of Micrura cUdskensia^ 
some of which were 300 mm. long, have been found in close contact 
under a single stone (Coe, :01, p. 74). 

In most of the Hoplonemertea comparatively few, but very large 
eggs are produced, and in some species but a single ovum matures 
in each gonad. In some cases this ovum is a third as large as the 
diameter of the body (Geonkmertes, Tetrastemma), and in the 
commensal Tetrastemma caecum the few ova produced are about 
two thirds the diameter of the body. The discharge of such 
enormous ova must necessarily cause serious rupture of the body 
walls, although it may not cause the death of the worm. The eggs 
of Greonomertes aiistraliensis are described by Dendy ('93) as being 
about a third the diameter of the body. Several clusters of such 
eggs are discharged at intervals of a number of days without appar- 
ent permanent injury to the worm. 

The viviparous Geofiemertes agricola gives birth to young worms 
exceeding in length the diameter of the parent's body, and yet the 
presence of young ovaries and spermaries indicates that the birth of 
the young does not cause the death of the parent. 

It is probable, however, that many species are more or less 
regularly annual, Uving but a single year and perishing after the 
discharge of the sexual products. Other forms probably live for 
many years. 

Many of the Heteronemertea and some of the Paleonemertea 
produce an enormous number of eggs of small size, which are dis- 
charged free into the water. In the large species of Carinella, 
Taeniosoma, Micrura, Lineus, Euborlasia, and Cerebratulus 
the number of eggs produced in a single season is enormous. In 
Cerebratulus laeteuSy for example, a medium sized individual, about 
6 feet long, has been estimated to produce from fifty thousand to a 
quarter of a million eggs in a season (Coe, '99*). On tliis basis of 
•calculation how great would be the number produced by an individ- 
ual, as has been recorded by Verrill, 22 feet long and an inch in 
width ! 
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observed the direct development of Zygonemertes virescens ('dS*). 
In no other species as yet known from the Pacific coast has the 
process of development been studied. 

The direct type of development occurs in Cepiialothrix and in 
all of the hoplonemerteans which have been studied embryologi- 
cally. In these forms the segmentation of the egg results directly 
in the formation of the body of the nemertean \\4thout any inter- 
mediate free-swimming stage. The direct type of development has 
been observed in Cephalothrix and Zygonemertes, as stated 
above, in Carcinonemertes carcinophila by Barrois ('77), in Proso- 
ROCHMus by Btirger ('94), in Monopora (= Prosorochmus?) by 
Salensky ('84), in Ampiiiporus by Barrois ('77), and myself ('99"), 
in Drepanopuorus by Barrois ('77), and Lebedinsky ('98), in Te- 
trastemma by Barrois ('77), Hoffman ('77), and Lebedinsky ('98), 
in Stichostemma by Child (: 01), in Malacobdella by Hoffman 
('77*), and in Geonemertes by Dendy ('93»), and by myself (:04*). 

The most <5omplete general account of the direct type of develop- 
ment is that given by Lebedinsky ('98) for Tetrastemma vermictdtis 
and Drepa?iophorn8 spectabilis. The development of the various 
organs of tlie body is desciibed by Salensky ('84) for Monopora 
vivipara (= Prosorhochmus V), by Btirger ('95) for Prosoruoch- 
Mus, and by myself (:04') for Geonemertes. 

The indirect type occurs in all the heteronemerteans in which 
the course of development has been followed, although unfortu- 
nately all observations have thus far been confined to the Lineidae. 
In tliis type the segmentation of the egg results in the formation of 
a ciliated embryo, inside which the body of the yoimg worm 
develops. In Linens viridis the metamorphosis is not very com- 
plete, and the larval fonn is known as Desor's larva. In Micrura 
and Cerebratulus, on the other hand, an embryo is produced 
whicli has no resemblance to the future wonn, and which swims 
actively in the water for a season, and finally by a complicated 
metamorphosis produces the body of the young wonn. The larval, 
free-swimming form is known as the pilidium (Text-figs. 29, 30) and 
bears a certain superficial resemblance to the trochophore of anne- 
lids. The pilidium occurs in Linens (?) lacteus (Metschnikoff, 
'69), in Micrura (Coe, '99*), and in Cerebratulus (C. B. Wilson, 
'98, and :00, and Coe, '99«). 

A brief resume of the process of fertilization and cleavage of the 
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egg, and formation of the pilidium of Cerebrattdua marginatum, 
which oconre on the Padtic coaat, may be g^ven here. The mature 
egg of this epedee meagures about 0.16 mm. in diaTDet«r, with an 
eccentricsll; placed germinal vesicle of about one third to two 
fifths the diameter of the egg. Soon after the egg is discharged 
into thejwater its germinal vesicle disappears and the polar spindle 
is formed with 16 email chromosomes in its equatorial plate. The 
developmental processes will go no further, however, until after the 




FIO. 20.— Certbratuiai maTglnatut. Hsdlan Bagltul Kctlon of embryo at beKla- 
ning of pUldlam ata^ ; a^i, apical plate i jl. flacellumi M.segmcnUtloacBTlt]'; 
tt. atonuwli, ■bovine four deopty stained gland cells {gt)\ e. eaopbagtu^ m, 
mouth; U,l^pet; ef. ectolerm; nu. meioderm. 

entrance of the spermatozoon, and in eggs which are not fertilized 
the first polar body is not formed. The spermatozoon may enter 
the egg at any point, but usually does so at the side of the egg 
farthest from the eccentrically placed germinal vesicle. The pair of 
oentroBomea and asters form in the imme<tiate vicinity of the sperm 
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head as in many oUier invertebrates. The sperm head increases 
rapidly in size by absorption from the auiroiinding egg cytoplasm, 
and its chromatin is rearranged to form a lai^e sperm nacleus. 
Meanwhile the first polar body is dischai^ed, followed in a few 
minutes by the seoond. The ohromatiD remaining in the egg forms 
an egg nucleus which fuses with the sperm nucleus. At this time 
both nuclei are of about the same size. The sperm asters d^en- 
erate, their centrosomes disappear, and in their places a pair of 
minute cleavage asters arise. These enlarge to form the typical 
cleavage asters with fibers extending throughout the substance of 
the ^g. It is still a matter of doubt as to whether the centrosomes 
of the sperm asters persist and occupy the centers of the cleavage 
asters or whether they de- 
generate, the centrosomes of 
the cleavage asters being 
entirely new formations. 
Kostanecki (:02), however, 
considers the evidence in 
favor of the former view 
as almost conclusive. 

The segmentation of the 
egg is total and equal as far 
as the four-celled stage and 
conforms throughout to the 
regular spiral type. In the 
eight-celled stage, however, 
the four cells of the animal 
pole are slightly, though 
distinctly, larger than those 
of the oppoNte side of the 
egg.* Such a )>eculiaTity is 
also characteristic of the 
eggs of Verebralidva lactetu 
and Micrura caeca, although it is known in no other animals with a 
spiral type of cleavage. 

' The details of the proceBs ul cleavage and very iiiteresting experiment* on 
the development of eg^g-frai^nientH, Isolated blaetomeres. und blastula-frag- 
menle are d«<cribed in n recent paper by V,. B. Wilson ( : 03) for CrrebratulM 
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A free-swimming blastula forms in a few hours, and from this the 
gastrula develops. The invagination apparently involves not only 
the entoderm but also the neighboring ectoderm cells, so that the 
primitive enteron which is thus foimed consists of two chambers — 
the broad esophagus, composed of ectodermic cells, leading into the 
second, smaller chamber, the blind mid gut, or stomach, which is 
lined with the entoderm (Texts-figs. 29, 30). 

In the course of two days the gastrula develops into the pilidium 
(Text-fig. 30), for the structure of which the reader must be referred 
to previous papers (Coe, '99«; Btirger, '97-: 03). The structure of 
the pilidium of other forms has been studied by Metschnikoff ('69), 
Salensky ('84), Biirger ('94), Coe ('99»), C.B.Wilson (:00), and 
others. 

The complicated metamorphosis by which the body of the young 
worm develops within the pilidium has been described by Krohn 
('58), Leuckart and Pagenstecher ('58), Metschnikoff ('69), Batschli 
('73), Salensky ('86), and BUrger ('94). An excellent account of 
these processes so far as they are at present known is given by 
B:irger in Bronn's Thierreich (vol. 4, supplement, p. 338-366). 

Geographical Distribution. 

The total number of species recorded in this report from the 
Pacific coast of North America is much larger than was to have 
been expected, for there are now more species of nemerteans de- 
scribed from this coast than from any other region of equal size on 
the globe, although as yet comparatively few attempts have been 
made at their collection. And, as has been noted elsewhere, we find 
in these localities not only so large a number of species, but also a 
surprising abundance of individuals of the forms represented. And 
certainly I know of no region where so large a proportion of the 
invertebrate animals found in a miscellaneous collection belongs to 
the nemerteans as on the northwest coast of North America. 

The study of these collections has had an increased interest 
because of its bearing on the geographical distribution of certain of 
the species represented. 

Of the 86 species at present known from the Pacific coast of 
North America and the coasts of Alaska bordering the Bering Sea 
and Arctic Ocean, only 10 have as yet been recorded from other 
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portions of the globe. Of these ten species all except one, EmpUc- 
tonema gracile^ which is common in Europe, occur also on the 
eastern coast of North America. Four species occur on both the 
eastern and western coasts of North America, but have not yet been 
found elsewhere. These are CarineUa pellucida^ Zygofiemertes 
virescens^ Amphiporus cruentatus^ and Zygenpolia littoralis. A 
single species, Amphiportis angidatiis^ is common to the eastern 
and western coasts of North America and Greenland, but is not 
found in Europe ; while the remaining four species — Cephalothrix 
linearis^ Tetrastemma dorsaie^ Lineu8 viridis^ Cerehratvlns margi- 
natiis — occur on both coasts of North America, as well as on the 
northern coast of Europe, in the Mediterranean Sea, and elsewhere. 

The relationship of the Pacific coast nemertean fauna with that of 
Europe and the Mediterranean is, however, much closer than is indi- 
cated by the identity of species alone, for a number of genera are 
represented in both regions by very similar, though specifically 
distinct, forms. Nemertopsis and Euborlasia are examples of 
genera having representatives in European waters and on the 
Pacific coast, but of which no species have as yet been found on the 
Atlantic coast of North America, or in other parts of the world. 
Then, too, the close relationship of a number of species from the 
Pacific coast with corresponding European forms is very striking. 
Examples of very similar, though specifically distinct, forms are 
CarineUa rubra with C polyinorpha\ C aexlineata^ capistrata^ 
albocincta^ and ciiigtdata with C. superba^ annulata^ and bangtdeusis ; 
0. pdlucida with C. linearis ; Nemertopsis gracilis with N. peronea ; 
several species of Amphiporus ; Tetrastemma bicoior with T, vermic- 
ulus; T. nigri/ro7is vnth T. melanocephaJum; the hermaphroditic 
T, caecum with T. kefersteini^ while a similarly close resemblance 
holds for species of Lineus, Micrura, and Cerebratulus. 

Griftin ('98) considered that the nemerteans of the Pacific coast 
showed on the whole a closer affinity to those of Europe than to 
those of the Atlantic coast of North America, and my own impres- 
sion is that this view is well founded even though the number of 
specifically identical forms is so small. When collecting nemer- 
teans on the Pacific coast it has been a source of almost constant 
surprise that the forms collected so closely resembled well-known 
European species with which they were at first sight thought to 
be identical, yet when critically studied almost invariably revealed 
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well marked specific differences either in external characters or in 
internal anatomy. 

On the other hand, while a larger number of species are identical 
with those on the Atlantic coast, yet the majority of forms are 
widely distinct both in general appearance and anatomically. The 
numerous species of Carinella, Emplectonema, Amphiporus, 
Drkpanophorus, Tetrastemma, Taeniosoma, and the strikingly 
marked species of Lineus and Micrura of the Pacific coast, have 
few counterparts on the Atlantic coast, although, as stated above, 
very similar forms occur in Europe. My personal experience at 
Naples has served to emphasize rather than diminish the impor- 
tance of this striking similarity of faunas so remote geographically. 

A number of investigators have observed that other classes of 
invertebrates collected in Puget Sound showed a similarly close 
relationship with those of Europe and the Mediterranean. 

Two species {Linens viridis and (^erehratulus marginatus) occur 
in the Mediterranean, on the northern coasts of Europe, on the 
coasts of Greenland and northeastern America, as well as in Alaska 
and on the Pacific coast. These are evidently circumpolar forms and 
their distribution is thereby readily accounted for. Cephalothrix 
linearis and Tetrastemina dorsale may also be looked upon as cir- 
cumpolar species. 

One of the most important factors, however, in the distribution of 
marine organisms, namely, the temperature of the water, is not 
greatly different on the southern coast of California, where many of 
the species referred to were collected, than it is in the Mediterranean. 
So that a Mediterranean species when once established on the 
Pacific coast, or the reverse, would probably have little difficulty 
from its environmental conditions. 

It may be reasonably expected that future investigations on the 
coasts of Japan, northern China, the Kurile Islands, Kamchatka, 
and eastern Siberia will reveal a much more extended distribution 
of many of the species herein recorded. The few collections which 
have been made at the Commander Islands, off the coast of Kam- 
chatka, have thus far contained only the same species as those found 
on the coast of Alaska. The climatic conditions and ocean currents 
are such as to distribute species found in Bering Sea, and about the 
Aleutian and especially the Commander Islands, southward on the 
western side of the Pacific Ocean along the shores of the Kurile 
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Islands and Japan, with quite as much probability as on the eastern 
side of the Pacific along the shores of Alaska, British Columbia, and 
California. And I have recently been informed by Mr. J. F. Abbott, 
of St. Louis, Missouri, that a number of the Japanese nemerteans 
apparently belong to the same species as those which he has col- 
lected at Pacific Grove, California. 

So far as can be determined from these collections, the local dis- 
tribution of the 20 genera of nemerteans at present known from the 
west coast of North America is indicated in the following table. 
The figures represent the total number of species of each genus 
which have thus far been recorded in each of the eight principal 
zones into which the region may conveniently be divided. 

As shown by the accompanying table, the present report deals 
with 86 species distributed among 20 genera. Of these 20 genera 
the one most abundantly represented both in number of species and 
abundance of individuals is Amphiporus with 21 distinct species, of 
which but two (A. cruentatus and A. angulatus) have been recorded 
from other parts of the globe. Tktrastkmma and Cerebratulus 
are each represented with 10 species, Micrura has 8, while Cari- 
NELLA and LiNEUs have 7 species each. Paranemertes with 4 
species is kno\*Ti only from the Pacific coast, .as is also the case with 
Carinomella w4th but a single species. Emplectonema, Zygone- 
MERTES, and Taeniosoma each have 3 species, while the remaining 
genera are represented, so far as at present known, with a single 
species each. 

In regard to number of species known from the different regions 
of the Pacific coast and the adjacent waters, but 6 forms have as yet 
been recorded between the equator and southern California; this 
is doubtless due to the small number of collections which have been 
made in those localities. There are 37 species which have been 
collected at San Pedro, San Diego, and in the off-shore waters of 
southern California, and 84 from Monterey Bay and adjacent waters 
off the coasts of central and northern California. 

The region about Puget Sound and British Columbia, embracing as 
it does a great number of islands 8eparate<l by narrow fiords through 
which the tides run swiftly, thus providing an abundance of pure 
water and food materials, furnish almost ideal conditions for a lux- 
uriant growth of nearly all classes of marine invertebrates, and in 
few other places on the globe are tliese animals so abundant. Ne- 
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merteans form no exception to this rule, as the few attempts made 
at their collection attest. In the material at hand there are 28 spe- 
cies, but this number doubtless represents but a portion of those 
which actually occur in those regions. It seems likely that more 
than double this number will eventually be found there. A number 
of species not yet recorded from Puget Sound or British Columbia 
have been collected both north and south of those localities. 

From tlie Pacific coast of Alaska, east of the Aleutian Islands, 33 
species are recorded. Very little collecting has as yet been done at 
or near the Aleutian Islands, and only 9 species are known from this 
locality. On the Commander Islands, off the coast of Kamchatka, 
at the Pribilof Islands and from other portions of the Bering Sea, 
9 species have been obtained, for the most part by means of the 
dredge. From the Arctic Ocean but a single species is represented 
in these collections, and that was obtained at two localities north of 
70° N. Lat., or near the most northern point of land in Alaska. 
Several other forms, however, have been collected in -Bering Strait, 
and might, perhaps, have properly been included with the single 
Arctic species. The ocean north of Bering Strait is, however, 
practically unexplored for invertebrates. 

It is also worthy of note that 20 of the 86 species as yet known 
from the Pacific coast have been found in southern California only, 
and are not known to occur in the much colder water north of Point 
Conception. On the other hand, 8 forms are common both to 
Monterey Bay and southern California, but have not been met with 
elsewhere. There are 16 species which extend from Alaska to 
Monterey Bay, of which 8 extend the whole length of the coast from 
Alaska to southern California. Some of these latter have a distribu- 
tion of more than 5000 miles on the Pacific coast and Bering Sea 
alone, besides being found in other portions of the world. This 
range represents extremely varied environmental conditions, includ- 
ing a difference in temperature of the water varying from that of 
nearly constant summer temperature to one which is never more 
than a degree or two above the freezing point. Such species are 
usually remarkably hardy and occur in all sorts of situations from 
half tide to a depth of a hundred or more fathoms. Extended geo- 
graphical range is often correlated with ability to withstand very 
varied conditions of local environment. 

On the whole, the observations on the distribution of the Paci6c 
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forms agree well with those previously made on genera and species 
in other parts of the world. The region from southern California 
northward, where nearly all the collections on which this report 
is based were obtained, being situated in the temperate and arctic 
zones, the nemertean fauna would be expected to contain a large 
proportion of species belonging to the genera Carinella, Emplec- 
tonema, Amphiporus, Tetrastemma, Lineus, Micrura, and 
Cerebratulus, and these are, in fact, the most abundant genera. 
Taeniosoma, the genus especially characteristic of the tropics is 
represented by only three species, of which one occurs only on the 
tropical coast of Panama and Mexico, and only one species of this 
genus has been found in Alaska. Drepanophorus, another genus 
common in the tropics, is represented by a single species from 
southern California. 

In the arctic region from the Bering Sea northward occur only 4 
genera and 10 species, so far as these collections indicate. Of these, 
6 species belong to Amphiporus, so generally common in arctic 
regions, while 3 species belong to Cerebratulus, another cosmo- 
pohtan genus. The remaining two forms belong to Paranemertes 
and Micrura respectively. 

Systematic Position and Relationships. 

The systematic position of the Nemertini with relation to the 
other groups of worms is not perfectly clear and is still to some 
extent a matter of discussion. The best evidence, however, seems 
to indicate that they should be classed among the platyhelminthes, 
and that they are more closely related to the Turbellaria than to 
any other existing group, although they have many points of simi- 
larity with the annelids. They certainly constitute a very highly 
specialized and aberrant group which, b» BQrger ('95, pp. 709, 711) 
suggests, may possibly have arisen from an ancestral form of the 
Turbellaria and then developed along lines somewhat similar to 
those followed by the annelids. 

In 1851 Max Schultze proposed the division of the group into 
the two orders Enopla, including those forms in which the proboscis 
is provided with stylets, and Anopla, in which stylets are absent. 
The order Enopla might well be retained, for it includes a well 
circumscribed group, but the order Anopla has been found to be 
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made up of forms presenting widely divergent anatomical pecul- 
iarities and is now looked upon as a very heterogeneous group. 

Further division of this group was made by Hubrecht who, in 
1879, established the order Hoplonemertea as equivalent to the 
Enopla of Max Schultze and divided the Anopla into the order 
Schizonemertea, or those forms having a pair of deep lateral longi- 
tudinal cephalic furrows, and the Paleoneraertea, including all other 
forms which are without proboscidial stylets and without lateral 
cephalic furrows. 

Further anatomical studies, however, have shown that the pres- 
ence of cephalic furrows is a very artificial distinction, for genera 
showing great correspondence in their principal anatomical peculiar- 
ities, as Taeniosoma and the Lineidae, are thus placed in different 
orders, while widely divergent forms, differing profoundly in 
arrangement of muscular layers and position of lateral nerves, are 
brought together in one order. With the recent discovery of 
Zygeupolia and several other forms undoubtedly belonging to 
the Lineidae but without lateral cephalic furrows the objection to 
Hubrecht's classification becomes still more obvious. 

Burger, in 1892 and 1895, proposed to divide the nemerteans into 
four orders distinguished by fundamental anatomical peculiarities 
such as the number and arrangement of the muscular layers of 
the body, position of lateral nerves, and structure of proboscis. 
The more important characters of these four orders are as fol- 
lows: 

I. Protonemertea, Brain and lateral nerves situated in the epithe- 
lium or beneath the basement layer outside the body musculature, 
which is made up of two layers, often with diagonal fibers between 
them; mouth situated behind brain; intestinal caecum and stylet 
apparatus absent. 

II. Mesonemertea. As in the Protonemertea, except that the 
brain and lateral nerves lie imbedded in the body musculature. 

III. Metanemertea. Brain and lateral nerves situated in the par- 
enchyma internal to the body walls; mouth in front of brain; 
intestinal caecum and stylet apparatus present. Corresponding both 
with the order £nopla of Max Schultze and that of Hoplonemertea 
of Hubrecht. Malacobdella is placed in this order by Bdi^ger, 
although, as stated below, it differs so widely from all other genera 
as to warrant the establishment of a distinct order for this genus 
alone. 
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IV. Heteronemertea, Brain and lateral nerves imbedded in the 
"body masculature, which has three distinct layers, sometimes with an 
additional layer of diagonal fibers. Lateral nerves situated outside 
<arcular muscular layer ; otherwise as in the Protonemertea. This 
order corresponds to Hubrecht's Heteronemertea with the addition 
of the Taeniosomidae. 

Although Burger's classification is an improvement over those 
which have preceded it, yet I quite agree with Bergendal (: 00) that 
the relationship of Carinoma with Carinella is so very striking 
that their disposition in different orders is wholly unwarranted, and 
now that the new genus Carinomella is described in the present 
article the last objection to the union of those two genera in 
the same order is removed. For in Carinomella we have (as 
•described below) a form which presents many characters thought 
to be peculiar to Carinella combined with others so strikingly like 
those of Carinoma that there was some hesitation as to which of 
these two genera should receive the new species. The establish- 
ment of the new genus Carinomella as a form intermediate in 
•character between Carinella and Carinoma appeared to be the 
only reasonable procedure. The last barrier between the Protone- 
mertea and the Mesonemertea is tlius removed as far as Carinoma 
is concerned. 

Whether the species of Cephalothrix should stand alone as 
the representatives of the order Mesonemertea or whether they 
should be again placed among the Protonemertea will depend upon 
further studies of the anatomical peculiarities of this somewhat 
aberrant genus, whose nephridial system and some other points of 
anatomy still remain unknown. The fact that there is no more 
fundamental difference in the muscular layers nor in the position of 
the lateral nerves than obtains in different portions of the body of 
certain of the Carinellidae and in Carinoma would indicate that the 
genus might be placed with Carinoma and Carinomella in the 
Protonemertea without serious objection. 

Such a disposition of Cephalothrix would do away with Bur- 
ger's Mesonemertea and leave his three other orders. But the order 
Protonemertea would thus become practically equivalent with 
Hubrecht's order Paleonemertea lacking the Taeniosomidae, and 
this, order of Hubrecht's has therefore been adopted in the present 
article. 
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I. Paleonemertea. This order will thus include the following 
families and genera at present known from the Pacific coast : 

Family Carinellidae : Carinella, Carinomella. 
Carinomidae : Carinoma. 
Cephalothricidae : Cephalothrix. 

II. Heteronemertea. In regard to the many genera which are 
characterized by the possession of three muscular layers, of which 
the middle layer is circular and lies immediately internal to the 
lateral nerves, the order Schizonemertea is so very inappropriate, as 
stated above, that Bttrger's order Heteronemertea is adopted with- 
out hesitation in this article. The following families and genera of 
this order are known to occur on the Pacific coast : 

Family Taeniosomidae : Taeniosoma. 

Lineidae : Euborlasia, Lineus, Zygeupolia, Micrura, 

Cerebratulus. 

III. HopLONEMERTEA. As Burger's order Metanemertea is equiv- 
alent to Hubrecht's older order Hoplonemertea there seems no 
reasonable ground for discarding the older of the two names, so 
that Hoplonemertea is adopted in this article, and includes the fol- 
lowing families and genera from the Pacific coast : 

Family Emplectonemidae : Emplectonema, Nemertopsis, 

Paranemertes, Carcinonemebtes. 
Amphiporidae : Amphiporus, Zygonemertes. 
Tetrastemmidae : Tetrastemma (Oerstedia) . 
Drepanophoridae : Drepanophorus. 
Pelagonemertidae : Planktoxemertes. 

IV. Bdellonemertea. The genus Malacobdella differs so 
widely from all other nemerteans that it clearly demands a distinct 
order. For this order Verrill ('92, p. 444) proposed the name 
Bdellomorpha, a name which might reasonably be retained. This 
name, however, does not conform with those of the three other 
orders, all of which have the suffix -nemertea, so that I would sug- 
gest that the order be, for the sake of uniformity of nomenclature, 
designated by the new name of Bdellonemertea. 

The characters of this order are as follows : Parasitic nemerteans 
with short, stout, flattened bodies of leech- like appearance and move- 
ments, ^dth sucker at posterior end of body ; mouth and proboscis 
have common opening at emarginate anterior end of body ; head 
devoid of lateral grooves, cerebral sense organs and ocelli ; proboscis 
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without stvlets; int-estine convoluted, longer than body, without 
diverticula, o|>ening posteriorly at base of sucker. 

The order includes a single 

Familv Malacobdellidae : Malacobdklla. 

Literature Relating to Nemerteans of the Pacific Coast. 

Several publications dealing with the nemerteans of the region 
included in this report have appeared during the past six years. 
Previous to that time but a single paper, published by Wm. Stimp- 
8on in 1857, contained special references to any of the nemerteans 
of this vast region. Stimpson^s paper contains brief Latin diagnoses 
of three species from the west coast of North America. 

These include (1) the common European species, Empiectonenia 
viride Stimpson = -E gracUe (Johnston), found by Stimpson in 
San Francisco Harbor, and also common along the whole Pacific 
coast of Alaska; (2) Cosmocephala beringiana Stimpson z= Amphu 
poru8 angtdatus (Fabr.) from Bering Strait, and which occurs as 
far south as Puget Sound ; (8) Cerebratulus impressus Stimpson = 
JBdicrura impressa^ also from Bering Strait. 

The first paper dealing exclusively with the nemerteans of this 
region is a posthumous paper by B. B. Griflin, who had in mind the 
publication of an extended monograph on the nemerteans of Puget 
Sound. His preliminary report, which appeared in 1898, contains 
brief diagnoses of twelve named species, besides two forms which 
are not designated by specific names. 

These were collected by Griflin at the following localities : 

1. Carinella sexlineata Grif^n. Puget Sound; Sitka, Alaska. 

2. C. rubra GriflBn. Puget Sound: Sitka, Alaska. 

3. Carinoma mutaJlnlis Griffin. Puget Sound; Strait of Juan de Fuca. 
Varieties: argillinaj in hard blue clay; vtusculosa,, in sand between tides. 

4. EmpUctonema viride Stimpson =E. gracUe (Johnston) Verrill. 
Southern Alaska; Puget Sound. 

5. E. violnceum Griffin (non Btirger) = E. hurgeri Coe. Port Towns- 
end, Puget Sound. This form, which (iriffin considers identical with 
Blirger's species from the coast of Chile, has been shown elsewhere (Coe, 
:04, p. 115) to have been erroneously referred to this species, but it is 
identical with E. hurgeri Coe. 

6. Amphiponts impan\spinastu< Griffin. Sitka, Alaska; Puget Sound. 

7. A. fonnif labilus Gr'ifUn, Alaska and Puget Sound. 
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8. A. brunneus Griffin. Puget Sound. 

9. A. angulatus (Fabr.) Verrill. Sitka and Redoubt Bay, Alaska. - 

10. A . drepanophoroldes Griffin. No locality given. 

11. Lineus striat us Griffrn, Puget Sound. Perhaps = ^/icnira impressa 
(Stimps.) Coe from Bering Strait. 

12. Cerebratulus mnrginatus Renier. Puget Sound. 

13. Lineus sp.? {=zL. t'lrw/w?). Puget Sound. 

14. Cerebratulus sp.? (^ C. herculeus?). Locality not stated. 

Careful comparison of Griffin's notes, drawings and material indi- 
cates that eight of the twelve above named species were new to 
science at time of publication. Six of these are common forms 
which have been more fully described anatomically in my own 
report (: 01) on the Nemerteans of Alaska. The other two {Amphi- 
porus brunneits and A, drepanophoroldes) cannot be referred to 
any forms which have come into my hands, and must stand as new 
for the present. One other species {£J. bilrgtri Coe), although 
undescribed at the time, was incorrectly referred to E, violdceum 
Burger. Three of the four remaining forms were correctly identi- 
fied with European species, while the one species remaining, Lineus 
stria tu8, is possibly identical with Jf. impressa (Stimpson), as stated 
above. 

In 1901 the present writer published an extended report on the 
Nemerteans collected on the Harriman Alaska Expedition of 1899. 
This paper contains detailed descriptions of 32 species, of which 27 
were thought to be new to science. The paper by Griffin, however, 
antedates the above, and 5 of his species have priority over a simi- 
lar number which were erroneously thought to be new. The 
synonymy of these 5 species is given below. The report on the 
nemerteans of the Harriman Expedition contains colored figures of 
23 of the species described, and is accompanied by seven plates of 
anatomical peculiarities. A single genus (Paranemertes), with 3 
species, is described as new. Detailed anatomical descriptions are 
given of nearly all of the 32 species enumerated. 

The geographical distribution of these forms is given in this 
report as follows : 

Paleonemertea . 

1. Carinella speciosa Coe (=^nibra Griffin). Pacific coast of Alaska; 
Vancouver Island, B. C. 



coe: nemerteans of west and northwest coasts. 87 

2. C. dinema Coe (^= sexlineata Griffin) Victoria, B. C; Sitka, Alaska. 

3. C capistrata Coe. Prince William Sound, Alaska. 

4. Cephahthrix linearis (Rathke) Oersted. Pacific coast of Alaska. 

5. Carinoma griffini Coe {z=miUahilvt Griffin) Vancouver Island, B. C» 

HOPLONEMERTE A . 

C. Emplectanema gracUe (Johnston) Verrill. Pacific coast of Alaska ; 
San Francisco, California. 

7. E. biirgeri Coe. Glacier Bay; Sitka, Alaska. 

8. Zygonemeries thalassina Coe. Sitka, Alaska. 

9. Z. alhida Coe. Victoria, B. C. 

10. Paranemeiies peregrina Coe. Pacific coast of Alaska ; Vancouver 
Island, B. C. 

11. P. pallida Coe. Yakutat Bay ; Popof Island, Alaska. 

12. P. camea Coe. Pacific coast of Alaska ; Vancouver Island, B. C. 

13. Amphiporus angulatus (Fabricius) Verrill. Pacific coast of Alaska. 

14. A. bimaculatus Coe. Southeast coast of Alaska ; Puget Sound. 

15. A. tigrinus Coe. Farragut Bay, Alaska. 

16. A, nebulosus Coe. Kukak Bay, Alaska Peninsula. 

17. A. leuciodus Coe {= imparispinosus Griffin). Southeast coast of 
Alaska. 

18. A. exilut Coe {=^/brmidahiliH Griffin). Pacific coast of Alaska. 

19. Tetrastemma bicolor Coe. Kadiak, Alaska. 

20. T. aberrant Coe. Glacier Bay and Prince William Sound, Alaska. 

21. T. caecum Coe. Kadiak, Alaska. 

Heteronemertea. 

« 

22. Taeniosonia princeps Coe. Southeast coast of Alaska. 

23. Linens riridl^ (Fabricius) Verrill. Annette Island, Alaska. 

24. L. torquatus Coe. Prince William Sound, Alaska. 

25. Micrura verrilli Coe. Prince William Sound, Alaska. 

26. 3/. alaskensis Coe. Southeast coast of Alaska. 

27. Cerebratultis herculeus Coe. Sitka, Alaska. 

28. C. marginatus Renier. Sitka, Alaska. 

29. C. occidentalis Coe. Yakutat and Prince William Sound, Alaska; 
Vancouver Island, B. C. 

30. C. longiceps Coe. Yakutat, Alaska. 

31. C. montgomeiyi Coe. Puget Sound to Unalaska Island. 

32. C. albijrons Coe. Near Sitka, Alaska. 

A single species {Amphiporus paidinus) has been described by 
Punnett ( : 01) from the Pribilof Islands, Bering Sea. A brief sum- 
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mary of the anatomical peculiarities of this form is to be found in 
the systematic account of species. This author also mentions a 
small white species from the Commander Islands. This he con- 
siders identical with A. leuciodus Coe (= A. imparispinoaiis Griffin). 

In a second paper on the Nemerteans of the Pacific Coast, pub- 
lished in the Scientific Results of the Harriman Alaska Expedition, 
the present writer (:04) enumerates 21 species in addition to the 
32 mentioned in the first portion of the report. These were collected 
mainly on the coast of California, where were also found 14 of the 
32 species described in the paper on the Alaska Nemerteans ( :01). 

Of the 21 species included in this second paper, 18 forms were 
described as new to science, three only — Amphiporus cruenUUuSy 
Tetrastemma (Oerstedia) dorsale^ and Zygeupolia liUorcUis — hav- 
ing previously been described from other parts of the world. 

With the exception of Ccircinon emeries epialti^ all of the 18 spe- 
cies which are recorded as new are represented by colored drawings. 
There are also several plates of anatomical peculiarities. 

The geographical distribution of these forms is given a« follows : 

Paleonemertea . 

1. Carinella frenata Coe. San Pedro, California. 

2. C. albocincta Coe. Off San Pedro, California. 

3. C. cingulata Coe. Monterey Bay, California. 

HOPLONEMERTEA . 

4. Nemertopsis grncUis Coe. Monterey Bay, California. 

5. Paranemertes califomica Coe. Southern coast of California. 

6. Carcinonemertes epialti Coe. Parasitic on Epialtus. Monterey Bay, 
California. 

7. Amphiporus cruentatus Verrill. Monterey Bay and San Pedro, Cali- 
fornia ; southern coast of New England. 

8. Tetrcutemma signifer Coe. San Pedro, California. 

9. T. nigrifrons Coe. Monterey Bay, California. 

10. T. hilineatum Coe. San Diego, California. 

11. T. qnadrUinentnm Coe. San Pedro, California. 

12. T. (OerKtedin) dorsale (Abildgaard). Monterey Bay, California ; 
northern coasts of Europe ; Mediterranean Sea ; east coast of United 
States. 

13. T. (Oerstedia) reticulatum Coe. San Pedro, California. 
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14. Taeniosoma punnetti Coe. Monterey Bay and San Pedro, California* 

15. Zygeupolia littorcdis C. B.Thompson. San Pedro, California; New 
England. 

16. Linetju rubeacens Coe. Monterey Bay and San Pedro, California. 

17. L.flavescens Coe. Southern coast of California. 

18. L,pictifrom Coe. San Pedro, California. 

19. L. tniUoni Coe. Monterey Bay, California. 

20. L. albolineatus Coe. Monterey Bay and San Pedro, California. 

21. Micrura nigrirostris Coe. San Pedro, California. 

« 

With the 32 species recorded in the first portion of the report, 
two (Amphiporus brunnens and A. drepanophoroides) described by 
Griflin ('98), one (Micrura impressa) by Stimpson ('57), and one 
{Amphiporus priulinus) by Punnet (:01), the above 21 forms make 
a total of 57 species recorded from the Pacific coast of North 
America and the Bering Sea. 

The present report adds 29 species and includes the whole region 
from tlie equator northward into the Arctic Ocean. This brings the 
total number of forms known from this vast region up to 86 species, 
which are described on tlie following pages. 

Species New to Region. 

The material which has been studied in the preparation of this 
report contains some 27 species which have not previously been 
recorded from the Pacific coast, besides two species ( Taeniosoma 
mexicana and Plaitktonemertes agassizii)^ which have been previ- 
ously recorded from Panama and the tropical Pacific but which 
have not been included in the papers mentioned above. These have 
been collected at the following localities : 

Paleonemertea. 

1. Cnrinella j>eilucida Coe. Monterey Bay, San Pedro and San Diego, 
California ; southern coast of New England. 

2. CarinomeUa lactea^ gen. et sp. nov. San Pedro, California. 

IIkteronemektka. 

3. Taeniosoma mexicana Biirger. Panama. 

4. Euborlasia maxima^ sp. nov. Gulf of California. 
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5. Micrura pardaliSf sp. nov. Pacific Grove, California. 

6. M. olivariSf sp. nov. Pacific Grove, California, low water ; off San 
Francisco, California, 68 fms. 

7. 3f. griffiniy sp. nov. San Pedro, California. 

8. M. nebulosa, sp. nov. South of Alaska Peninsula, 48*3 fms. 

9. Cerehratulus signatus, sp. nov. Bering Sea, 61 fms. 

10. C. lineolattu, sp. nov. Southern California. 

11. C. cali/omiensis, sp. nov. Southern California, low water to 28 fms. 

12. C. latuSf sp. nov. Off central California to Bering Sea, low water 
to 135 fms. 

HOPLONEMERTEA. 

13. Emplectonema purpuratum, sp. nov. Adahk Island, Alaska. 

14. Zygonemertes virescens (Verrill) Montgomery. Coast of California ; 
eastern coast of United States. 

15. Amphiporus similis, sp. nov. Monterey Bay, California. 

16. A. punctatuluSf sp. nov. Catalina Island, California, surface. 

17. A. gelatinosusy sp. nov. Southwest of Kadiak Island, Alaska, 169 
fms. 

18. A. califomicus, sp. nov. San Pedro and San Diego, California, low 
water to 50 fms. 

19. A. macracanthuSf sp. nov. Arctic Ocean at Cape Smyth and Wain- 
wright Inlet, Alaska. ' 

20. -4. pacificuSf sp. nov. Off central California to Bering Sea, 47 to 
97 fms. (Gulf of California ? ) 

21. A. occulentaliKf sp. now. Off Washington, 40 to 97 fms. 

22. A . rubellusy sp. nov. Off San Pedro, California, 20 to 50 fms. 

23. A.Jlavesceruf, sp. nov. Coast of California. 

24. A. leptacnnthus, sp. nov. Off San Pedro, California. 

25. A. fulvtut, sp. noY. Southern California. 

26. Drepanophonis ritteri, sp. nov. Off southern California, 50 to 150 
fms. 

27. Tetnistemtna aihidum^ sp. nov. Coast of California. 

28. Piardioriemertes agwtsizii Wood^orth. Surface in equatorial regions 
between 79'^ and 90^ W. Long. 

Bdellonemektka . 

29. Mnlacchdella sp. Pacific Grove, California. 

The fact that 1 1 of these 29 species belong to the genus Ampri- 
PORUS indicates the great abundance of forms and diversity of 
structure which this genus has developed on the Pacific coast. Of 
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the above species, 24 are believed to be undescribed, 2 only are 
known from other parts of the world, while 2 other forms — 
Taeniosoma niexicana and Planktonemertes agasaizii — have pre- 
viously been recorded from the same localities. The single species 
of Malacobdella is known from one specimen only, and has not 
been sufficiently studied to determine whether or not it is specifically 
distinct from those occurring in other parts of the world. 

In addition to the above species of marine nemerteans. Professor 
Trevor Kincaid of the University of Washington informs me that 
he has found a fresh-water form (Stichostemma) in the vicinity of 
Seattle, Washington. This genus therefore is probably distributed 
from the Atlantic to the Pacific coasts of North America, having 
previously been collected at numerous localities on the Atlantic sea- 
board, in the states about the Great Lakes, in Nebraska, and now in 
Washington. Its distribution through human agencies, by the 
transportation of water-plants, is easily accomplished. 

Distribution of the Pacific Coast Species. 

Including the above, there are 86 species which are at present 
known from the Pacific coast, and their distribution, so far as can be 
determined from the collections which have come into my hands, is 
as follows : 

Paleonkmkrtea. 

1. Carinella rubra Griffin. Aleutian Islands ; Pacific coast of Alaska ; 
Vancouver Island, B. C. ; .Puget Sound ; Pacific Grove, California. 

2. C. sexlineata Griffin. Sitka, Alaska, to San Pedro, California. 

3. C. capigtrata Coe. Prince William Sound, Alaska, to Monterey 
Bay, California. 

4. C.frenata Coe. San Pedro, California. 

5. C. albocincta Coe. OfF San Pedro, California, 50-100 fms. 

6. C. cinguiata Coe. Monterey Bay, California. 

7. C.peUucida Coe. Coast of California from Monterey Bay to San 
Diego ; eastern coast of United States, Long Island Sound to Cape Cod. 

8. Carinomella lactea^ gen. et. sp. nov. San Pedro, California. 

9. Carinoma mutabilig Griffin. Vancouver Island, B. C, to San Diego, 
California. 

10. Cephalothrix linearvt (Rathke) Oersted. Whole Pacific coast of 
Alaska to southern coast of California ; New England ; northern coasts of 
Europe ; Mediterranean Sea. 
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11. Taeniosoma princeps Coe. Pacific coast of Alaska ; Puget Sound. 

12. T. mexicatia BUrger. Panama and Mexico ; Galapagos Islands. 

13. T. punnetti Coe. Monterey Bay and San Pedro, California. 

14. Zygeupdia littoralU C. B. Thompson. San Pedro, California. New 
England (Woods Hole, Massachusetts). 

15. Lineus rinV/w (Fabr.) Verrill. Southeastern coast of Alaska; east- 
ern coast of North America ; (ireenland ; northern coasts of Europe ; 
Mediterranean Sea. 

1(J. L, torquatiut Coe. Pacific coast of Alaska. 

17. L. ruhesceuit Coe. Monterey Bay and San Pedro, California. 

18. L , JlareiiceiiH Coe. Southern coast of California. 

19. L. pictifrmiif Coe. San Pedro, California ; Lower California. 

20. L. wiUoui Coe. Coast of California. 

21. L, nUtolmeatua Coe. Monterey Bay and San Pedro, California. 

22. Eubitrlasin maxima, sp. nov. (iulf of California. 

23. Micrura nigriroatris Coe. San Pedro, California. 

24. M. rerriffi Coe. Pacific coast of Alaska to Monterey Bay, Cali- 
fornia. 

25. il/. impresm (Stimpson) Coe. Bering Strait. Puget Sound (?) 

26. M. pardaLia, sp. nov. Pacific (irove, California. 

27. M. oiirarLs, sp. nov. Pacific Grove, California, low water; off San 
Francisco, California, (J8 fms. 

28. M. alaKken:<is Coe. Pacific coast of Alaska to San Pedro, California. 

29. M. griffini, sp. nov. San Pedro, California. 

30. M. nehulosa, sp. nov. South of Alaska Peninsula, 483 fms. 

31. Cerehrat ul lis herculeu,^ Coe. Pacific coast of Alaska. 

32. (.'. nmrginatus Renier. Southeastern coast of Alaska to southern 
coast of California ; northeastern coast of North America ; Greenland ; 
coasts of Europe ; (ireat Britain ; Mediterranean Sea ; Madeira. 

33. ('. signatun, sp. nov. Bering Sea, ttl fms. 

34. ('. lineolahut, sp. nov. Southern California. 

35. C. occidental h Coe. Pacific coast of Alaska to State of Washington. 
30. C alhifroHs Coe. Southeastern coast of Alaska to southern coast of 

California. 

37. C. iongicejts Coe. Yakutat Bay, Alaska. 

38. C. iiumtgomtrifi Coe. Bering Strait ; Bering Sea; Aleutian Islands 
to Puget Sound. Low water to 85 fms. 

39. C. califnruiensin, sp. nov. Southern California, low water to 28 
fms. 

40. C. latus, sp. nov. Sitka, Alaska, at low water; off Central Cali- 
fornia to Bering Sea, 40 to 135 fms. 
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HOPLONEM ERTE A . 

41. Emplectonema gracUe (Johnston) Verrill. A leu tiau Islands ; Pacific 
coast of Alaska to Monterey Bay, California; northern coasts of Europe; 
Mediterranean Sea; Madeira. 

42. E, biirgeri Coe. Southern coast of Alaska to Puget Sound. 

43. E. purpuratuniy sp. nov. Adahk Island (Aleutian group), Alaska. 

44. Zygonemertes thalojtsina Coe. Sitka, Alaska. 

45. Z. vir€,scens (Verrill) Montgomery. Coast of California; eastern 
coast of United States. 

40. Z. alhida Coe. British Columbia. 

47. Nemertopftht gracilis Coe. Monterey Bay, California. 

48. Paranemertes peregrina Coe. Commander Islands; Aleutian Islands; 
Pacific coast of Alaska to southern coast of California. 

49. P. jmllida Coe. Pacific coast of Alaska. 

50. P. cameo Coe. Pacific coast of Alaska and British Columbia. 

51. P. cali/omica Coe. Southern coast of California. 

52. Carcinonemertes epiaiti Coe. Parasitic on Epinltus productun. Mon- 
terey Bay, California. 

53. Amphijmrus angulatun (Fabr.) Verrill. Bering Strait to Puget 
Sound; New England to (ireenland. 

54. ^4. bimaciUatus Coe. Southern Alaska; Puget Sound to Monterey 
Bay, California. 

.55. A.tigrinus Coe. British Columbia. 

50. .4. nebulosus Coe. Pacific coast of Alaska Peninsula. 

57. .1. crnentaftNi Verrill. Monterey Bay and San Pedro, California; 
eastern coast of United States. 

58. A. imparutpinoswi Griffin. Bering Strait; Commander Islands; 
Aleutian Islands; Pacific coast of Alaska to southern coast of California. 

59. A. simiiis, sp. nov. Monterey Bay, California. 

00. .4. fomnidabUl^ Griffin. Aleutian Islands, Alaska, to Monterey 
Bay, California. 

01. A.paulinm Punnett. Pribilof Islands, Bering Sea. 

02. A. ptmctatulus^ sp. nov. Catalina Island, California, surface. 

03. .4. gelatinasusy sp. nov. Southwest of Kadiak Island, Alaska; 159 
fms. 

04. A. califoniiciu*,ii\). nov. San Pedro and San Diego, California; low 
water to 50 fms. 

05. A . viacracanthwt, sp. nov. Arctic Ocean at Cape Smyth and Wain- 
wright Inlet, Alaska. 

00. A, pacijicus, B^. noy. Off Central California to Bering Sea; 47 to 
97 fms.; (Gulf of California'?). 
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67. A, occidentalism sp. nov. Off Washington; 40 to 97 fms. 

68. A. ruhellwt, 8p. nov. Off San Pedro, California; 20 to 50 fms. 

69. A. Jlarescensy s\}. no\. Coast of California. 

70. A. leptacanthwt, sp. nov. Off San Pedro, California; 20 to 50 fms. 

71. .4.yu/rti,v, sp. nov. Southern California. 

72. A. brunneus Griffin, Puget Sound. 

73. A, drepanophoroides Griffin. Puget Sound. 

74. Dre/xinophorus riiteri^ sp. nov. Off southern California; 50 to 150 
fms. 

75. Tetrmtemma signifer Coe. San Pedro, California. 

76. T. nigrifrons Coe. Monterey Bay, California. 

77. T, hicolor Coe. Kadiak, Alaska. 

78. 7\ aberrant Coe. Pacific coast of Alaska. 

79. T. albidum, sp. nov. Coast of California. 

80. T. bilineatum Coe. San Diego, California. 

81. T, quadrilineatwn Coe. San Pedro, California. 

82. T, (Oerstedio) dorsale (Abildgaard). Monterey Bay, California; 
northern coasts of Europe ; Mediterranean Sea ; east coast of United 
States. 

83. T. (Oersted in) reticulntum Coe. San Pedro, California. 

84. T. caecum Coe. Kadiak, Alaska. 

84a. Stichostemnuij sp. Fresh water pools, Washington. See p. 91. 

85. Planktonemertes agassizii Woodworth. Surface in equatorial regions 
between 79° and 90° W . Long. 

Bl>KLL<)NEMERTEA . 

86. Malacof>deUa sp. Pacific Grove, California. 

When not otherwise particularly noted, all of the species enumer- 
ated have been collected on the shore between tides, on piles of 
wharves, or dredged from shallow water near the shore. They 
should not be considered as strictly littoral forms, however, for most 
of them probably range from between tides to a depth of 50 fathoms 
or more. 

Keys to Gkouph and Species. 

For convenience in determination, the species at present known 
from the west and northwest coasts of N orth America, from Panama 
to the Bering Sea and Arctic Ocean, may be arranged in the follow- 
ing analytical table, based mainly on superficial and easily distinguish- 
able characters. 
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1. Without sucker ; intestine not convoluted. 

2. Proboscis without stylets ; mouth posterior to brain ; intestinal 

caecum absent. 

3. Muscular walls of body in two layers — outer circular and inner 

longitudinal — to which a third — inner circular « — is sometimes 

added ; lateral nerves either outside muscular layers or imbedded 

in longitudinal muscles ; cutis absent. 

Order Paleonemertea. 

3^. Muscular walls of body in three main layers, of which the inner 

is longitudinal ; lateral nerves outside circular muscular layer ; 

cutis well developed . . Order Hetkronemertea. 

2*. Proboscis usually provided with stylets ; mouth in front of brain, 

usually opening with proboscis in a single terminal or subterminal 

pore ; intestinal caecum usually present ; lateral nerves internal to 

muscular layers of body walls . Order Hoplonemertea. 

1*. With sucking disk at posterior end of body ; intestine convoluted. 

Order Bdellonemertea. 

Paleonemertea . 

A. Paired intestinal diverticula absent . . B. 

B. Lateral nerves situated immediately outside circular muscles of 

body walls Carinella, p. 108. 

a. Body of somewhat homogeneous color, without definite mark- 
ings. 

1. Body very soft, attaining a length of upwards of 2 meters 

when fully extended ; color deep red, orange, or bright vermil- 
ion ....... C rubra, p. 109. 

2. Body minute, very slender, whitish and somewhat translucent. 

Cpellucida, p. 122. 
With distinct longitudinal and transverse markings . b. 

b. Color yellow, rosy or greenish, with black longitudinal and 
transverse markings. 
1. Body large, rather firm, only moderately slender, attain- 
ing a length of 50 cm. or more ; pale yellowish or rosy, 
sometimes with greenish tinge, with 3 longitudinal, vel- 
vety, black lines and a series of narrow rings of similar 
color ...... C./renataj p. 115. 

bb« Color red or brown, with white markings . . . o. 
o. Color deep red, with a series of narrow white rings, but with- 
out longitudinal lines. 
1. Body firm, rather stout, upwards of 80 cm. long ; deep red, 
with a series of narrow white rings placed at frequent 
intervals throughout body . . C alhocincta p. 118. 
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CO. Color brown, with longitudinal and transverse w^hite mark- 
ings. 

1. Body slender, up to a meter in length ; color brown, with 

numerous narrow transverse rings and three parallel, 
longitudinal white lines, of which one is in the dorso- 
median line and one just below each lateral margin. 

C capuUrxUay p. 114. 

2. Bcxly slender, subcylindrical, 15 cm. or more in length; 

color deep brown, with a series of white rings and four 
longitudinal white lines, of which two are lateral, while 
the other two divide dorsal surface of body into three 
equal parts . . . . C cinguUUa^ p. 120. 

3. Body slender, subcylindrical, often half a meter or more in 

length when fully extended ; color brown or chocolate, 
with numerous narrow transverse rings and five or six 
parallel longitudinal white lines, of which one is in the 
median dorsal line, two on each lateral surface, and the 
sixth, when present, is usually merely indicated in the 
ventro-median line . . C. sexlineata^ 'p. \\\, 

Lateral nerves situated outside muscular layers in esophageal 
region, but imbedded in longitudinal muscles behind nephridial 
region ; intestine lobed, but without paired diverticula ; cere- 
bral sense organs wanting . . Carinomella, p. 125. 
1. Body slender, usually 5 to 10 cm. in length ; milk-white and some- 
what translucent, sometimes with yellowish or brownish intes- 
tinal canal ...... C Inctea, p. 127. 

Paired intestinal diverticula present ..... C. 

C. Internal circular muscles enormously developed in nephridial 
region ; mouth situated immediately behind brain ; body not 
very slender ; head broader than neck ; nephridia well devel- 
oped ....... Cakinoma, p. 143. 

1. Body rather stout, flattened posteriorly ; milk-white, with gray- 
ish or brownish mottlings and darker intestinal lobes. 

C mutabUis, p. 144. 
CC. Internal circular muscles but little developed in any portion of 
body ; mouth situated far l>ehind brain ; body filiform ; head 
sharply pointtMl ; nephridia not known. 

Cephaloturix, p. 153. 
1. Slender, filifonn; whitish or pale yellow, sometimes with red- 
dish, grayish or greenish tinge; no ocelli in adult. 

C linearis, p. 153. 
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Heteronemertea . 

A. Proboscis musculature of two layers, of wKich the outer is circular; 

muscular crosses absent in proboscis; cephalic glands usually very 

voluminous, extending posteriorly behind brain ; cephalic furrows 

absent ....... Taeniosoma, p. 154. 

1. Body of very large size, sometimes 2 meters or more in length and 

18 mm. in diameter; color deep yellow, thickly sprinkled with 
small, irregular, dark red dots . . T. princeps, p. 156. 

2. Body large, soft, flabby, 40 to 60 cm. in length; color deep red, 

mahogany, or reddish brown, sometimes covered with whitish 
bloom; head with broad spot of darker color and terminal bor- 
der of white; ventral surface of same general color, but paler, 
except ventral side of head which is whitish. 7\ punnetli, p. 158. 

3. Body of moderate diameter, but of great length, often much exceed- 

ing a meter, somewhat flattened; color brown, with a great number 
of narrow rings of whitish encircling the body. 

T. mexicana, p. 157. 
. Proboscis musculature of two or three layers, of which the outer 
is longitudinal; muscular crosses present in proboscis; cephalic 
glands usually but little developed, and not extending posterior to 
brain . . . . . . . . . . B. 

. Without horizontal cephalic furrows on sides of head; caudal cirrus 
present . . .... Zygeupolia, p. 160. 

1. Body slender, 5 to 10 cm. in length; head acutely pointed; 
cephalic furrows absent, the canal from each cerebral sense 
organ opening into a small pit on side of head; caudal cirrus 
conspicuous, whitish in color; general color of body whitish 
or flesh color, becoming yellowish, rosy, or pale brown in 
intestinal region and pure white on head. Z. Itttoralut^ p. 160. 
With conspicuous horizontal cephalic furrows on sides of head. C. 
C. Caudal cirrus absent; proboscis sheath usually considerably shorter 

than body D. 

D. Body remarkably thick and massive, usually nearly cylindrical 
when fully extended, but very broad and much flattened in 
intestinal region when strongly contracted; ocelli wanting; 
muscular layers of body possess a reddish tinge. 

KrnoKi.AsiA, p. 175. 
1. Body of gigantic size for a worm, with a greater diameter 
than in any other described species of neinertean, becom- 
ing 45 mm. wide in intestinal region; color dark brown, 
perhaps with an olive tinge; head paler, with brown 
mottlings E. maxima^ p. 175. 
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DD. Body long and slender, rounded or flattened, very contractile; 
ocelli present in most species . . Lineus, p. 161. 
a. Head and body not strikingly different in color; without dis- 
tinct markings. 

1. Dusky or brownish green, dark brown or reddish brown, 

commonly paler beneath ; a single row of 4 to 8 ocelli on 
each side of head . . . . L. viridis, p. 162. 

2. Yellowish, pale yellow with tinge of orange, dull orange, 

ochre, buff or yellowish brown ; margins of head pale or 
colorless ; with 3 to 7 irregular red, purple or black ocelli, 
of which the most anterior are largest. 

L.flavescens, p. 166. 
Snout and body of different color or with distinct markings 
on body ........ b« 

b- With conspicuous median dorsal stripe, but without trans- 
verse markings. 
1. Body deep brown or olive, with median dorsal stripe of 
white or lemon yellow extending whole length of body 
and widening out on head to form a broad white 
marking . . . . L. albolineatuSy p. 173. 

bb. Without conspicuous median dorsal stripe . . o. 

0. With one or more narrow transverse rings of paler color. 

1. Body and head dark reddish brown or purple, with a 
narrow transverse white band connecting posterior 
ends of cephalic furrows across dorsal surface of 
neck L. torquatua, p. 163. 

2. Body soft and flabby ; deep brown, chestnut or slaty, 
sometimes with greenish tinge ; with transverse 
lemon yellow rings at interv'als along whole length 
of body and with 7 to 15 very inconspicuous, fine, 
hair-like longitudinal lines of yellow color on dorsal 
surface ; of these latter the median line is more 
distinct than the others and connects the diamond- 
shaped enlargements of the transverse rings ; tip of 
snout white, usually with 2 orange-colored spots. 

L. pirtiJronSy p. 169. 

3. Body slender, deep brown, chocolate or drab, paler 
beneath, with series of very narrow and inconspicu- 
ous white rings ; tip of snout and borders of cephalic 
furrows white . . . L.trUsonif p. 171. 

CO. Without transverse rings of paler color. 

1. Body pink, rosy flesh color, or pinkish red, sometimes 
with tinge of blue ; snout white both above and 
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below, sharply marked ofif from rosy color of body ; 
often with bluish tinge after preservation. 

L, rubescenSf p. 164. 

CC. Caudal cirrus present ; proboscis sheath usually extends nearly 

or quite to posterior end of body . . . . B. 

B. Body rather firm, lateral margins not remarkably thin ; 

incapable of swimming ; neurochord cells absent in man} 

species Micrura, p. 177. 

a. Body with conspicuous transverse rings of white. 

1 . Body rounded ; deep purple or reddish brown above, 

with a series of narrow transverse rings throughout 
length of body ; pure white beneath and on lateral 
margins of body ; tip of snout deep orange or vermil- 
ion ; caudal cirrus white, conspicuous. 

Jf. rernlli, p. 179. 

2. Body flattened, dusky gray above with narrow, colorless 

transverse bands and a flesh-colored subtruncate head. 

M. impressa, p. 182. 
aa. Body without conspicuous transverse rings . . b. 
b. Dorsal surface with conspicuous spots and blotches. 

1. Body rather stout, much flattened; color pale yellow, 

thickly covered on dorsal surface only with black or 
dark brown spots and dots often somewhat elongated 
and arranged in irregular longitudinal lines ; a single 
row of 10 to 18 ocelli on each side of head ; 
nephridia limited to middle third of esophageal 
region .... 3f./)arr/a/w, p. 183. 

2. Body grayish after preservation (color in life un- 

known), thickly mottled on both dorsal and ventral 
surfaces with coarse confluent brownish blotches, 
which often fuse together posteriorly to form a con- 
tinuous brownish color ; nephridia extend forward 
to mouth region ... 3/. nebulosa, p. 190. 
bb. Body without distinct spots . . . . . o. 
o. Color rosy, flesh color or red ; ocelli wanting. 

1 . Body deep red, sometimes puq>li8h in esophageal region 

and brighter red anteriorly; head bright red with a 
narrow, but very sharp and conspicuous, transverse 
band of white just behind tip of snout, which is red 
with a small, dark brown or black spot on the exact 
tip . . . . . ^f. nigrirontrijtj p. 178. 

2. Body rosy, pinkish red or dull red with puri)lish tinge 

in esophageal region, becoming gradually paler towards 



100 bulletin: museum of comparative zoology. 

snout, which is white; intestinal region deep flesh 
color or pale red, or yellowish when sexual products 
are mature; accessory buccal glands wanting. 

3/. griffini, p. 188. 

3. Salmon or flesh color (rarely light, rosy brown); shad. 

ing into lighter, with tinges of brighter red, or nearly 

white anteriorly ; intestinal lobes more deeply col- 

. ored, sometimes brown ; a cream-colored stripe is 

situated in median ventral line ; accessory buccal 

glands well developed . . M. alaskensisy p. 187. 

cc. Color olive, ochre or buff; ocelli present. 

1. Pale olive brown, grayish ochre or buff; deeper brown in 
intestinal region, and with a paler median dorsal stripe 
in esophageal region ; tt to 12 or more small black 
ocelli in an irregular row or elongated cluster on each 
side of head . . . . M, olivaris^ p. 184. 

Body usually long and ribbon-like, much flattened, with 
very thin lateral margins ; well adapted for swimming; 
dorso-ventral and diagonal muscles well developed; neu- 
rochord cells present in many species. 

Cerebratulus, p. 191. 
a. Snout whitish both above and below, strikingly different 
from deep color of body. 

1. Body very long and ribbon-like, attaining a length of 
more than two meters ; deep blood red above and 
below, except tip of snout, which is yellowish white. 

C motitgomeryi, p. 200. 

2. Body long and ribbon-like, very dark brown or reddish 
purple, except head, which is white on both dorsal and 
ventral surfaces, back about three-fourths the length 
of the cephalic furrows, or sometimes nearly or quite 
to the mouth . . . . C. aihifrorut^ p. 198. 

aa. Snout not strikingly different from body in color . b. 

b. Without distinct longitudinal or transverse markings on 

body ........ o. 

c. Color of bwiy black, brown, reddish brown, olive or 
dark gray, sometimes with paler lateral margins d. 
d. Body long and ribbon-like. 

1 . Color slaty brown to grayish or pale olive, paler 
beneath, and often with conspicuously paler or 
white lateral margins . (\ jtinrginattui, p. 193. 

2. Color dark brown or purplish, paler on borders 
of cephalic furrows and tip of snout ; head and 
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anterior portions of body very slender, with re- 
markably long and deep cephalic furrows. 

C longiceps, p. 19P. 

3. Color dark reddish brown ; body very large and 

stout, becoming 2 meters or more in length 

and 25 mm . in width ; head and cephalic 

furrows short . . C. kerculeus, p. 192. 

dd. Body comparatively short and broad. 

1. Chestnut brown or reddish in esophageal region, 

chocolate brown posteriorly ; brownish flesh 
color to reddish brown beneath, usually with 
median longitudinal ochre stripe along ventral 
surface . . . C. occidentalism p. 197. 

2. Body remarkably broad and much flattened, with 

very broad lateral margins ; head very broad, 

with remarkably short cephalic furrows ; color 

usually deep brown ; ventral surface and lateral 

margins of body paler . . C. latus, p. 208. 

cc. Color of body rosy flesh color, cream color or buff. 

1 . Body of moderate proportions, remarkably fragile ; 

color dull or rosy flesh colored or cream colored 

anteriorly, head paler, brain and lateral ner\'es 

reddish and conspicuous in life, intestinal region 

cream colored or pale buff. 

C. cali/omi€nsij<, p. 201. 
bb. With conspicuous transverse or longitudinal markings 
on body. 

1. Rather slender; color pale gray, with numerous fine, 

irregular and much interrupted, dark olive brown 
longitudinal lines extending whole length of body 
both above and below, but more numerous and 
larger on dorsal surface than ventrally ; markings 
somewhat resemble those on Tneniosoma lineolatum 
and T. fielinentnm . . C. lineofatwt, p. 196. 

2. Rather short; with conspicuous narrow band of dark 

color in median dorsal line, and a series of narrow 
transverse markings of dark color placed side ])v 
side on dorso-lateral aspects of liody. Other mark- 
ings may possibly be jiresent in life. 

(^. siffnatus, p. 194. 
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HOPLONEMERTEA . 

A. Proboscis sheath not more than three-fourths the leng^ of body ; 
body long and slender . . ... . . B. 

B. Proboscis sheath less than half the length of body; proboscis of 
small size .......... C. 

C. Accessory stylets present . . . . . . . D. 

D. Ocelli minute and usually numerous. Emplectonema, p. 206. 

1. Stylets long and slender, curved; basis very long; color of 

body dark green or pale green above, whitish or very pale 
greenish beneath . , , . E, graciley p. 207. 

2. Stylets straight and short, with swollen heads ; basis of 

central stylet swollen and rounded posteriorly ; 11 pro- 
boscidial nerves ; color of body dark brown above, often 
with minute purple dots ; flesh-colored or yellowish white 
beneath . . . . . . E, biirgeri, p. 209. 

3. Stylets straight, without swollen heads, fluted longitudinally; 

basis of central stylet not swollen posteriorly ; 16 pro- 
boscidial nerves ; color of body purplish or purplish brown 
from closely placed mottlings on dorsal surface ; ventral 
surface gray or yellowish . . E. purpuratum^ p. 210. 
DD. Ocelli four in number ; body filifonn. Nemertopsis, p. 217. 
1. Length often 15 cm. or more; very pale brown or whitish, 
with 2 longitudinal dorsal stripes of deep brown ; 8 pro- 
boscidial nerves . . . . JV. gracilui, p. 217. 
CC. Accessory stylets absent ; ocelli large, two in number ; pro- 
boscis and sheath very rudimentary, with central stylet only ; 
parasitic .... Carcinonemertes, p. 230. 
1. Length when sexually mature but 4 to 6 mm. ; color orange or 
reddish ; parasitic on egg masses of Epicdtus and perhaps 
other crabs . . . . . C.e/)Mi//i, p. 231. 

Proboscis sheath one-half to three-fourths the length of body ; 
proboscis well developed . . Paranemertes, p. 219. 

1. Two or four pouches of accessory stylets ; 14 proboscidial nerves ; 
stylets slender, spirally grooved ; color puri>lish brown, dark 
brown, or orange-brown above, on sides, and on lateral margins 
of ventral surface ; with a whitish angular spot on each side of 
head ; ventral surface (often only the median third) white or 
yellowish white P. peregrina, p, 220. 

2. Four pouches of accessory stylets; 9 or 10 proboscidial nerves; 
color opaque white ..... P. pallida^ p. 224. 

3. Four or six pouches of accessory stylets; 10 large proboscidial 
nerves ; translucent, pale orange anteriorly, flesh color, g^yish 
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or very pale s&lmon posteriorly, much obscured by deep green 
color of intestinal tract ... P. calijbmica, p. 226 
4. Six pouches of accessory stylets ; 11 to 13 proboscidial nerves 
whitish, pinkish or flesh-color ... P. cornea, p. 225 
Proboscis sheath extends nearly or quite to posterior end of body 
body usually not very slender ...... B 

B. Proboscis provided with stylets, intestine not dendrocoelous . F^ 
F. Proboscis sheath without caecal appendages ; proboscis armed 
with single central stylet, besides 2 or more pouches of acces- 
sory stylets G. 

O. Ocelli numerous, extending posteriorly along lateral nerve 
cords beyond the brain ; basis of central stylet massive, 
with flattened or concave posterior end. 

Zygonemertes, p. 212. 

1. Color usually rather pale green, occasionally flesh colored, 

pale yellow, or white, especially anteriorly ; central stylet 
short, about half as long as basis, not remarkably stubby ; 
usually 2 or 3 accessory stylets in each of 2 lateral pouches ; 
10 or 11 proboscidial nerves . . Z, virescens, p. 214. 

2. Color usually rather dark olive green ; central stylet remark- 

ably stubby, often less than half as long as basis which is 
much serrated on posterior border ; commonly 5 accessory 
stylets in each of 2 lateral pouches ; 12 proboscidial nerves. 

Z, thcilassina^ p. 213. 

3. Body small, whitish, with a tinge of yellow ; central stylet 

rather slender ; ocelli extend along lateral nerves for 
about two-fifths the length of esophageal region. 

Z. alhida, p. 216. 
OG. Ocelli do not extend posteriorly beyond brain ; basis of cen- 
tral stylet commonly (but not always) rounded posteriorly. 

H. 
H. Body usually not very small ; ocelli usually numerous, 
always more than 4 in Pacific coast species. 

Ampiiiporus,^ p. 233. 

a. Body very gelatinous, with an enormous development of 

the body parenchyma. 

1. Body short and broad ; ocelli large, 30 or more on each 

side of the head ; cerebral sense organs extremely 

small, situated in front of brain. 

A. geiatinmuAj p. 250. 

* Two species, A. brunneua and A. drepanoph oroides (p. 282), which cannot 
be referred to any in this key were described by Griffin (*98) from Puget Sound. 
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HOPLONEMERTEA . 

A. Proboscis sheath not more than three-fourths the leng^ of body ; 
body long and slender . . . . . . B. 

B. Proboscis sheath less than half the length of body ; proboscis of 
small size .......... C. 

C. Accessory stylets present . . . . . . . D. 

D. Ocelli minute and usually numerous. Emplectonema, p. 206. 

1 . Stylets long and slender, curved ; basis very long ; color of 

body dark green or pale green above, whitish or very pale 
greenish beneath , , , . E. gracile^ p. 207. 

2. Stylets straight and short, with swollen heads ; basis of 

central stylet swollen and rounded posteriorly ; 11 pro- 
boscidial nerves ; color of body dark brown above, often 
with minute purple dots ; flesh-colored or yellowish white 
beneath ...... ^. biirgeri, p. 209. 

3. Stylets straight, without swollen heads, fluted longitudinally; 

basis of central stylet not swollen posteriorly; 16 pro- 
boscidial nerves ; color of body purplish or purplish brown 
from closely placed mottlings on dorsal surface ; ventral 
surface gray or yellowish . . E, purpuratum, p. 210. 
DD. Ocelli four in number; body filiform. Nemertopsis, p. 217. 
1. Length often 15 cm. or more; very pale brown or whitish, 
with 2 longitudinal dorsal stripes of deep brown ; 8 pro- 
boscidial nerves . . . . iV. gracilis, p. 217. 

CC. Accessory stylets absent ; ocelli large, two in number ; pro- 
boscis and sheath very rudimentary, with central stylet only ; 
parasitic .... Carcinonemertes, p. 230. 
1. Length when sexually mature but 4 to 6 mm. ; color orange or 
reddish ; parasitic on egg masses of EpiaUus and perhaps 
other crabs . . . . . Ccpia///, p. 231. 

Proboscis sheath one-half to three-fourths the length of body ; 
proboscis well developed . . Paranemertes, p. 219. 

1. Two or four pouches of accessory stylets ; 14 proboscidial nerves ; 
stylets slender, spirally grooved ; color purplish brown, dark 
brown, or orange-brown above, on sides, and on lateral margins 
of ventral surface ; with a whitish angular spot on each side of 
head ; ventral surface (often only the median third) white or 
yellowish white P. peregrina, p. 220, 

2. Four pouches of accessory stylets; 9 or 10 proboscidial nerves; 
color opaque white P. pallida, p. 224. 

3. Four or six pouches of accessory stylets; 10 large proboscidial 
nerves ; translucent, pale orange anteriorly, flesh color, g^yish 
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aa. Body with only a moderate amount of parenchyma. b. 
b. Esophagus provided with large caecum extending on 
ventral side of esophagus proper and ending blindly 
posteriorly. 

1. Esophageal caecum extends posteriorly far beyond 

anterior ends of intestinal caeca; body paren- 
chyma but little developed ; ocelli numerous. 

A. occidentalism p. 271. 

2. Esophageal caecum terminates posteriorly in front 

of anterior ends of intestinal caeca; body paren- 
chyma comparatively well developed; ocelli few. 

A. rubellus, p. 274. 
bb. Esophagus without ventral caecum . . . c. 
c. Proboscis provided with more than 2 pouches of acces- 
sory stylets. 

1. With 3 pouches of accessory stylets ; color white, 

body slender, ocelli usually less than 40. 

A. imparixpinosus^ p. 247. 

2. With tt to 12 pouches of accessory stylets ; body very 

slender ; color whitish or flesh color ; ocelli usually 
«0 to 2.50 . . . .4. /ormw/aitYw, p. 250. 

8. With 2 or 4 pouches of accessory stylets ; body broad 
and flat ; color orange, brownish, or reddish above, 
with 2 large dark brown or black angular spots 
on head ; ventral surface pale orange or flesh 
color; 14 or 16 proboscidial ner\'e8. 

A. himactilatuSy p. 241. 

4. Occasionally with 4 pouches of accessory stylets; 

dark brown or puqilish, with small, angular 

white spot on each side of head ; ventral surface 

pink or flesh color; 17 to 20 proboscidial nerv'es. 

A . angulatuSy p. 238. 
cc. Proboscis usually provided with only two pouches of 
accessory stylets . . . d. 

d. Ocelli in a single row on each side of head. 

1. Body rather slender; 10 to 25 mm. in length; 

color yellow; blood corpuscles deep red in color ; 

basis and stylet both very slender and of aboiit 

ecjual length .A. cruentatus, p. 240. 

dd. Ocelli scattered, and not in a single row on each 

side of head i . . . . . e. 

1 In a single species {A. leptacarUhus, p. 270) belonging to this group, the 
relative length of stylet and basis is as yet unknown, and the species is there- 
fore not included in this key. 
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e. Central stylet and basis of about equal length, f. 
f. Cerebral sense organs in front of brain. 

1. Body shorthand broad; color dark purplish or 

chocolate brown above, with a triangular 
white spot on each side of head; ventral sur- 
face pinkish or flesh color ; 17 to 20 probos- 
cidial nerves; basis of moderate proportions. 

A, angulattiSf p. 238. 

2. Body f rather broad and flat ; color whitish, 

thickly mottled with dark brown blotches 
and dots on dorsal surface only ; basis bell- 
shaped, broad and flattened posteriorly ; 
stylets slender ; 17 proboscidial nerves. 

A. nebtUosus^ p. 245. 

3. Body very slender ; 15 proboscidial nerves ; 

submuscular glands well developed ; intes- 
tinal caecum short A. paulinus, p. 253. 

4. Body of small size, of moderate proportions ; 

color whitish, pale flesh-color, yellowish, 
ochre or pale orange ; basis bell-shaped; 10 
or 11 proboscidial nerves. 

A . Jinvescens, p . 277 . 

5. Body very small and slender, whitish ; ocelli 

few, in four groups ; 1 to 3 accessory stylets 
in each pouch ; 10 proboscidial nerves. 

A. similis, p. 249. 

6. Body of small size, rather short and broad ; 

color reddish or orange, paler beneath ; 
ocelli usually only 4 to 8 on each side of 
head ; basis conical, stylets slender ; 10 to 
12 proboscidial nerves. 

A. cali/omicuSf p. 264. 
ff. Cerebral sense organs beside brain. 

1 . Body short and broad ; color reddish or 
brownish above, pale beneath ; basis rather 
slender, of ordinary shape ; 14 proboscidial 
nerves; cerebral sense organs very large. 

A. pacijicus, p. 268. 
ee. Central stylet about twice as long as basis. 

1. Body rather broad and flattened; color orange, 
brownish or reddish above, with 2 large dark 
brown or black elongated spots on head ; 
ventral surface pale orange or flesh color; 
sometimes with 4 pouches of accessory sty- 
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lets ; stylets very slender ; 14 or 16 probos- 
cidial nerves ; cerebral sense organs beside 
brain . . A. bimaculatus, p. 241. 

2. Body rather short and stout ; mottled thickly 
with dark brown dots and blotches ; stylets 
dagger-shaped; 5 to 8 or more in each of the 
two lateral pouches; basis barrel-shaped ; 12 
or 13 proboscidial nerves ; cerebral sense 
organs large, situated beside brain. 

A. punctatuluSj p. 253. 
eee. Central stylet considerably shorter than basis, g. 
g. Central stylet about one-third as long as the 
remarkably massive basis. 
1 . Body short and rounded; proboscis remarkably 
large, provided with 10 nerves ; stylets 
short and conical. A, macracanthuSf p. 266. 
gg. Central stylet about half as long as basis. 
1. Body rounded, rather slender; color of fe- 
males yellowish orange, obscured in intes- 
tinal region by dark green ova in breeding 
season; males yellowish, with white flecks; 
basis broad, flattened posteriorly ; cerebral 
sense organs in front of brain. 

A . tigrinttSy p. 243. 
ggg. Central stylet about three-fourths as long as 
basis. 
1. Body small, slender, rounded ; color brownish 
with minute dark brown dots ; 25 or more 
ocelli ; basis bell-shaped ; cerebral sense 
organs large, situated close in front of brain. 

A . Jiilmis, p. 280. 
Body very small ; ocelli usually 4, arranged in rectangle ; 
occasionally each of the ocelli is double or fragmented 
into groups ; rarely ocelli are entirely wanting. 

Tetrastemma, p. 287. 
a. With 4 well developed ocelli ..... b. 
b. Body not e8i)ecially firm, somewhat flattened . c. 
c. Without distinct longitudinal 8trii>es of brown on 
dorsal surface. 
1. Body 30 to 60 mm. in length; brownish red 
above, with median wliite strij)e ; ventral sur- 
face white ; blood cori)uscle8 red ; without con- 
spicuous lateral grooves on head. T. bicolor, p. 293. 
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2. Rather slender, 15 to 25 mm. in length ; reddish 

brown both above and below, except head, 
which is white with a sharply marked wreath 
of deep brown color on dorsal surface ; blood 
corpuscles red . . . T, signi/er, p. 287. 

3. Usually 20 to 70 mm. in length ; head provided 

with two pairs of very conspicuous, lateral, 
oblique furrows. Color very variable, except 
head, which is white with shield-shaped or tri- 
angular marking of deep brown color on dor- 
sal surface. Body deep purple, deep brown 
with white dorsal longitudinal band, reddish with 
brown flecks, pale brownish, or buff on dorsal 
surface ; of similar colors, but paler, and often 
with white longitudinal band on ventral surface. 
Blood corpuscles red. T. nigrifrons, p. 289. 

4. Body very slender, usually 10 to 15 mm. in length ; 

color milk white, creamy or flesh colored ; basis 
of central stylet very slender ; cerebral sense 
organs remarkably large, situated beside brain. 

T, cdbidum.i^, 294. 
cc. With distinct longitudinal brown stripes on dorsal 
surface. 

1. Only 5 to 10 mm. in length ; flesh color, creamy or 

grayish, with 2 deep brown longitudinal stripes on 
dorsal surface. . . T. bilineatum, p. 296. 

2. Usually 8 to 12 myi. in length ; whitish, with-4 deep 
^ brown longitudinal stripes, of which 2 lie on lat- 
eral margins and 2 on dorsal surface. 

T. quadrilineatum, p. 297. 
bb. Body remarkably firm, cylindrical. (Oerstedia.) 

1. Body slender, only 8 to 15 mm. iji length ; flesh color 

or yellowish, mottled, especially on dorsal surface, 
with brownish blotches and dots of various shades, 
often mainly collected into a series of transverse 
bands. . . T. (Oerstedia) dorsale, p. 299. 

2. Body slender, 8 to 15 mm. in length ; white, with 

large, rectangular and longitudinal, dark brown 
markings almost covering dorsal surface. Often 
with 16 pairs of rectangular marks and pair of lateral 
brown lines in addition to bilobed marking on dor- 
sal surface of head. In some varieties markings 
fuse together. T. (Oersted ia) reticulatum, p. 800. 
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aa. Ocelli fragmented or wanting . . . . d. 

d. With four groups of fragmented ocelli. 

1. Body usually less than 12 mm. in length; color pale 
yellow ; 12 proboscidial nerves. T. aberranSj p. 293. 
dd. Ocelli wanting ; hermaphroditic. 

1. Body 5 to 10 mm. in length; color whitish or very 
pale yellowish ; probably parasitic, perhaps in 
Tunicates. . . , . T. caecum, p. 302. 
Proboscis sheath provided with caecal appendages ; proboscis 
armed with central plate bearing a number of stylets, besides 
several pouches of accessory stylets. Drepanophorus, p. 283. 
1. Ocelli numerous, of very large size ; length of body 5 to 10 cm. ; 
color of dorsal surface dull reddish or orange, thickly covered 
with fine l)rowni8h dots ; ventral surface flesh color with tinge 
of orange. ...... A ritterij p. 283. 

. Proboscis without stylet ; intestine dendrocoelous ; pelagic ; body 
without external appendages. . Planktonemertes, p. 304. 
1. Body broad, much flattened, gelatinous and hyaline; intestinal 
diverticula numerous ; median dorsal vessel present ; length 14 to 
47 mm. ; color orange or pink ... P. agassiziij p. 304. 
. Proboscis without stylets ; body provided with a pair of cirriform 
appendages in nuchal region. . Nectonemertes, p. 306. 

Bdellonemertea. 

Sucking disk present at posterior end of body ; intestine coiled, without 
caecum or lateral diverticula ; parasitic in various species of Pelecypods. 

Malacobdella, p. 305. 

Systematic Account of the Genera and Species with 

Descriptions of New Species. 

Carinella Johnston. 
Mag. Nat. Hist. London, 6, p. 232, 1833. 

The species belonging to this genus are characterized by a slender, 
soft, rounded body, capable of extending and contracting to a 
remarkable degree. Head distinctly marked off from body, usually 
much broader than parts immediately following, often flattened 
dorso-ventrally, and disk-like. 

On each side of body a transverse furrow separates the head from 
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the esophageal region. Proboecis opening subterminal; mouth a 
small round opening on Tentral surface just back of lateral trans- 
verse furrows. The lateral nerves lie outside the muscular layers of 
the body and just beneath the basement layer of the int^ument. 
The body walls are made up of a very thick outer epithelium with 
abundant glands, a basement layer, a circular muscular layer, and a 
longitudinal muscular layer in the order named, from without inwards. 
In addition to these there is, in the esophageal region, an inner circu- 
lar muscular layer which often forms a dorsal, and sometimes a ven- 
tral crossing with the fibers of the outer circular muscular layer. 

Proboscis sheath usually not more than one third the length of 
body. Proboscis small and short. Ocelli wanting. Cerebral sense 
organs usually represented simply by a pair of sensory pits in the 
epithelium, although some species (cf. C. rubra) possess a pair of well 
developed- sense organs with ciliated canal, ganglion cells and glands. 
A pair of peculiar lateral sense organs is usually situated well back 
in the esophageal region. Some of the species show elaborate mark- 
ings of fine white lines on a brownish body, others are homogeneous 
in color. Most species are colored in some shade of brown or red ; 
some are bright vermilion and others milk-white. 

Of this genus seven spedes are now known to occur in the region 
included in this report, only one of which ( C, peHucidd) has been 
found in other portions of the world. Three of these forms are 
known only from California, while the other four occur both in 
California and Alaska. 

1 . Carinella rabra Grifiin. 
Ann. New York Acad. Sci., 11, p. 203, 1898. 

Carinellu apeciosa Coe. Proc. Washington Acad. Sci., 3, p. 11, PI. 

3, fig. 6; PI. 9, figs. 1-3; PI. 10, figs. 1, 2, 1901. Harriman 

Alaska Expedition, 11, p. 11, 1904. 
Carinella rubra Coe. Harriman Alaska Expedition, 11, p. 115, 

1904. 

PI. 1, fig. 1 ; Text-figs. 2, 14, 24. 

This species, which is the largest and most brilliantly colored of 
any which have been described in the genus, is represented by 
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numerous specimens from Alaska and Puget Sounds and by a 
colored drawing by Griffin of a specimen obtained at Sitka, Alaska. 

It may be distinguished from the other described species of the 
coast by its soft and pliable body, capable of very great extension, 
by its broad, rounded head, and by its bright red, bright orange 
yellow, or deep vermilion color (PI. 1, ^g. 1). In alcohol the color 
becomes dull gray or brownish yellow, with a conspicuous brownish 
band in esophageal region. 

Their great size — being uj)wai*ds of 8 meters in length when fully 
extended — and brilliant coloring give the worms a most striking 
appearance. Such a worm when seen crawling in long and graceful 
curves over the bottom in clear water earns for itself a place among 
the most beautiful of all marine invertebrates. 

The external characters and internal anatomy of this species have 
already been described and figured elsewhere (Coe, :01), and but 
few new points have been made out from the study of additional 
series of sections. 

Cephalic glands are veiy highly developed (Text-fig. 2), in one 
specimen extending posteriorly far beyond the mouth. Here the 
masses of glands mostly lie directly dorsal to the lateral blood ves- 
sels and communicate with the dorso-lateral surfaces of the body 
at frequent intervals. 

The rhynchocoel vessels lie in the muscular walls of the proboscis 
sheath, connect at frequent intervals with the lateral blood vessels, 
and frequently press inward to lie close beneath the epithelium of 
tlie rhynchocoel. The vessels do not project into the lumen of the 
rhynchocoel, however, as they do in l\ sexlhieata and some other 
species of the genus. 

The Tiephridial carntls are provided with a complex tangle of 
minute tubules — nephridial gland — lying on the external lateral 
faces of tlie lateral bloixl lacunae, in addition to the large longi- 
tudinal vessels (Text-fig. 14). 

(^erehral se?ise organs highly developed, witli distinct ciliated 
canals (Text-fig. 24). 

Sexual pnxluct* are mature in July and August. 

Habitat. — I have examined one sj)ecimen of this species collected 
at Albert's Head, Vancouver Island, by Mr. V. Shearer. Another 
fine specimen was sent me from Pacific Grove, Cal., collected at low- 
water by Mr. A. J. Carlson of Stanford University. Re})resented 
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in the Albatross collections by a portion of one individual about 
80 cm. in length from Beaver Harbor, B. C. The species has been 
previously recorded from Puget Sound and from Sitka, Alaska 
(Griffin, '98), and from Sitka, Prince William Sound, Dutch Harbor, 
and Unalaska Island, Alaska (Coe, : 01). Its known range is there- 
fore from Monterey Bay, California, to Puget Sound, along the 
coast of Alaska to the Aleutian Islands — a distance of about 2600 
miles. It occurs under stones, among sea- weeds, and in crevices of 
rocks, but in none of the localities mentioned is it a common specues. 

2. Carinella sexlineata Griffin. 
Ann. New York Acad. Sci., 11, p. 201, 1898. 

Carinella dirtema Coe. Proc. Wash. Acad. Sci., 3, p. 15, PL 1, 
figs. 2, 3, 1901. Harriman Alaska Expedition, 11, p. 11, 1904. 

Carinella sexlineata Coe. Harriman Alaska Expedition, 11, p. 115, 
1904. 

PI. 1, figs. 2, 3 ; PI. 15, figs. 90-92. 

The species is characterized by its deep bro^^Ti color and number 
and arrangement of its narrow, white transverse and longitudinal 
lines. There are 1^\ei distinct, parallel longitudinal lines and an 
indication of a sixth on the median ventral surface. Of the five dis- 
tinct hnes, one lies on the dorso-median surface, while the other 
four are placed symmetrically on the lateral margins, the two on 
each side being separated by an angle of about 45**. 

As illustrated by PI. 1, figs. 2, 3, the six longitudinal white lines 
so characteristic of this species most commonly consist of rows of 
minute isolated white dots, rather than continuous lines of color. 
These dots may be so closely placed, however, as to give the appear- 
ance of continuous lines in one portion of the Ixxiy, and of rows of 
dots in other portions. The distance separating the individual dots 
is liable to the greatest variation, but the pattern is always constant. 
Occasionally the median ventral line is quite conspicuous between 
the second and fourth transverse rings, hut is usually merely indi- 
cated by a row of scattered white dots. 

A series of narrow white rings encircle the body at fairly regular 
intervals throughout its whole length. There are often 150 or more 
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such rings, although many are interrupted on ventral surface, and 
many others consist of very fine double lines.^ 

In one individual collected at Monterey the white rings in the 
middle portions of the body were practically as wide as the brown 
surfaces between them, so that the general color effect in this por- 
tion of the body was grayish instead of the usual brown color. 

The Vorms live in thin, but tough, translucent tubes, which they 
secrete about their bodies. Such tubes are open at both ends, 
and are often secreted when the worms are kept alive in an 
aquarium. 

To the anatomical descriptions already published (Coe, :01;, the 
following additional peculiarities of internal structures, based on the 
study of several additional series of sections, prepared by Mr. 
Griffin, may be given. 

Body walls. — Epithelium of body very thick, with closely packed 
deep seated glands. The two circular muscular layers of the body 
wall are without crossings, except in a limited area in, and immedi- 
ately posterior to, the nephridial region. In this area the dorsal 
crossings are quite conspicuous, but the ventral are but faintly indi- 
cated. The internal circular muscular layer reaches a considerable 
thickness in the anterior nephridial region (PI. 15, fig. 92), but 
diminishes in front of the nephridiopores. In the region of the 
nephridiopores the longitudinal musculature is partially split up into 
a thick outer layer and a thin inner layer lying immediately exter- 
nal to the circular muscles about the esophagus. These two layers 
are separated laterally, and to some extent ventrally, by the gelat- 
inous tissue of the body cavity (PI. 15, fig. 92). A band of longi- 
tudinal muscles lies l>etween esophagus and proboscis sheath in 
nephridial region. The proboscis remains attached to its sheath 
for a very short distance behind the brain region. 

Cephalic glands are absent among the tissues of the head. There 
is a very thick layer of deeply staining glands, however, about the 
rhynchodaeum, but these disappear completely in the brain region. 

Blood vascular system. — The paired lacunae in the head are 
large, and reach nearly to anterior extremity. They are much dis- 
sected, even as far back as the mouth, by fibrous strands (PL 15, 
fig. 90) which cross them in all directions. The ventral anastomoBis 
near the mouth region is an unusually large lacuna. A pair of rhyn- 

1 For details see Coe, :01, p. 16. 
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chocoel vessels is present, but these are small in size, and do not 
extend far posteriorly. 

Nephridia. — The nephridial canals are even shorter than in most 
related species, but show unusually well developed "nephridial 
glands " in the lateral walls of the lateral blood lacunae. The 
single pair of nephridiopores lie at the posterior ends of the canals 
and are situated on the dorso-lateral margins, as indicated in figure 
91, PI. 15. The efferent ducts are sometimes enormously swollen 
when passing through the circular muscles and basement membrane. 
From the efferent ducts a large convoluted canal passes forward for 
some distance without diverticula. It eventually turns backward 
and gives off several branches which subdivide to form the 
" nephridial gland." The main canal lies dorsally to the lateral 
blood vessel, and well separated from it. The nephridial gland is 
made up of a mass of minute tubules lined with a flattened epithe- 
lium and projecting slightly into the lumen of the lateral blood 
lacuna along its lateral border (PI. 15, fig. 92). The general 
structure is very similar to that found in Carinoma and Carinina. 
The larger nephridial canals and the efferent ducts are lined with 
columnar ciliated cells as in other species. The nephridiopores are 
situated very near the anterior end of the lateral sense organs (PI. 
15, fig. 91), so that it is only in a very few sections that both the 
nephridial canal and sense organs both appear. 

Nerr^ous system, — The brain lobes, dorsal median nerve, buccal 
nerves, and proboscis nerves are as in other species of the genus. 
The latter come off very abruptly from the internal border of the 
ventral ganglia, as Burger ('95, PI. 11, fig. 3) figures for C.poly- 
morpha. 

Sense organs. — The cerebral sense organs are well developed. 
They consist of a pair of sharply demarcated pits reaching inward 
to the basal layer of the epithelium (PI. 15, fig. 90), and are situ- 
ated just opposite the posterior ends of the dorsal brain lobes. The 
pits are lined with small, slender, ciliated cells, and are innervated 
by fibers passing from the posterior ends of the dorsal brain lobes, 
from which they are separated by the thin basement membrane 
only. Just dorsal to the sensory pits lies a pair of oblique, shallow, 
lateral grooves, the epithelium of which is clearly distinguished from 
that of the surrounding parts by being very much thinner and lack-^ 
ing the thick mass of gland cells. These lateral grooves are wholly 
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epithelial, and do not affect the even contour of the underlying 
basement membrane (PI. 15, fig. 91). 

The lateral sense organs are likewise very highly developed. 
They are indicated externally by a pair of rounded pits lying in, or 
just anterior to, the iifth white ring and immediately below the 
dorsal of the two white longitudinal lines on each side. The sense 
organs are sharply distinct from the surrounding epithelium. They 
lie just dorsal to the lateral nerves, and immediately external to the 
basement membrane. The slender epithelial cells of which they 
are composed are scarcely one third as high as the surrounding 
epithelium, and although there are very numerous gland cells in 
their basal portions, yet these glands are minute in size, and not 
conspicuous. The surrounding epithelium overlaps the sense organs 
considerably, but is separated by narrow infoldings or constrictions 
reaching inward nearly to the basement membrane (PI. 15, fig. 91). 
Numerous nerve fibers pass directly to the sense organs from the 
lateral nerves, as Btirger (^95) has so fully described for other species 
of the genus. Muscular fibers extend to all parts of the sense 
organ, so that it is capable of considerable independent motion and 
may be depressed or elevated at the control of the animal. 

Habitat, — The species is \\ndely distributed, having been collected 
at Sitka, Alaska, and Puget Sound, both by Griffin ('98) and Coe 
(:01). It is common on piles of wharves at Monterey and at San 
Pedro, Cal., living in twisted, parchment-like tubes. Some individ- 
uals collected were no more than 75 ram. in length, while others 
were more than a meter when fully extended. The average size of 
numerous specimens collected in California in 1901 was about 20 cm. 

.S. Carinella capistrata Coe. 

Proc. Washington Acad. Sci., 3, j). 16, PI. 1, fig. 1, 1901. 

Carinella capistrata Coe. Harrinian Alaska Expedition, U, pp. 
16, 118, PI. 1, fig. 1, 1904. 

In shape, size, color and markings of body resembling t\ sxiperba 
somewhat closely, but may readily be distinguished by the absence 
of a median, ventral white line. Markings on head and arrangement 
of anterior white rings distinguish it from C annuiata and C. nothus. 
Arrangement of markings is likewise different from that in C, sexline- 
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€Ua and C. cinguUUa found in the same locality, for the former differs 
in having two ^diite lines on each lateral mai^gin, and the latter in 
having two lateral and two dorso-lateral white lines. C, capistrata^ 
however, has but three longitudinal white lines, of which one lies in 
the median dorsal line and one on each lateral margin. As many as 
200 narrow white rings often encircle the body ; of these the most 
anterior ring is incomplete and V-shaped and extends ventrally only 
as far as the lateral margins of body. Anterior and lateral margins 
of head bordered by a narrow band of lighter color. Body yery 
slender, sometimes a meter or more in leng^. 

Lateral sense organs situated in the third white *ring, as in C\ 
superba. 

In alcoholic specimens the body back of second white ring 
becomes very dark brown or nearly black, gradually shading pos- 
teriorly to pale brown. 

Habitat. — Living in fragile, twisted, grayish, paper-like tubes l>e- 
neath stones; abundant at Orca and Virgin Bay, Prince William 
Sound, Alaska (Coe, :01). Monterey Bay, California, one specimen 
collected by Professor Wilson in 1899. 

4. Carinella frenata Coe. 

Harriman Alaska Expedition, 11, p. 129, PI. 15, figs. 5, G; PI. 22, 
figs. 2, 3, 1904. 

Text-figs. 5, 25, 26. 

This species differs from any other described form of tlie genus in 
general color of body and arrangement of markings as well as in a 
number of anatomical peculiarities. The more striking features of 
external appearance and internal anatomy are as follows : — 

Body rather firm, moderately slender ; hea<l broader than body, 
rounded or emarginate in front, much flattened dorse- ventrally, 
sharply marked off from body by deep, lateral, transverse grooves ; 
proboscis pore and mouth as in related species. 

Length of body, 50 cm. or more ; width 2-8 mm. 

Color. — General color of body usually cream yellow or ochre in 
anterior third ; sage green in intestinal region, or dull rose or flesh 
color posteriorly when filled witli mature ova. Bo<ly marke<l ^^nth a 
series of remarkably sharp, deep brown, transverse and longitudinal 
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lines and bands. Longitudinal lines three in number, very distinct^ 
dark brown or black, extending throughout length of body, except 
on head. Lines placed symmetrically on body, one in dorso-median 
line ; other two placed on or a little beneath lateral margins. Mark- 
ings often have a velvety lustre, and in some lights appear iridescent 
or show a rich, dark blue reflection. Median line much broader 
than the others ; it extends forward to extreme tip of snout, joining 
narrow transverse terminal line of same color. Longitudinal lines 
continue through transverse bands, or rings, usually expanding a 
little as the rings are joined. Median line occupies perhaps one 
seventh the diameter of body in intestinal region. 

Lateral, or marginal, lines commence at the broad neck band (the 
first transverse band). Lateral lines scarcely more than one third 
as wide as median line, but yet sharp and clear cut in anterior por- 
tion of body, becoming more irregular in outline in intestinal r^on. 
On anterior thinl of body longitudinal lines are situated directly in 
the yellow ground color, but in intestinal region the median line is 
separated from the rose colored ground color of the mature females 
by an irregular border of sage green thickly flecked with whitish 
dots. Green color probably represents the general ground color 
when sexual products are absent ; rose color is apparently due to 
thickly placed sacs of rose colored ova. 

Transverse markings very numerous and of various widths ; first 
two bands more tlian half as wide as bodv, those back of fourth 
much narrower, becoming extremely fine in some cases and incom- 
plete in others. Wider bands commonly separated by one or two 
much finer ones. First transverse marking narrow, bordering ex- 
treme tip of head, distinctly visible only from in front. Second 
transverse marking broad and shield -shaped on dorsal surface, nar- 
rower laterally, interrupted on the ventral surface by mouth. Per- 
haps seventy to one hundred transverse bands occur in an individual 
measuring 50 cm. in length. 

Ventral surface anteriorly of same color as dorsal surface, but 
showing a more conspicuous flecking of minute whitish dots. In 
intestinal region yellow color gradually assumes a shade of sage 
green or very light olive green, this color extending through to end 
of body. Green color is more or less obscured by an irregular coating 
of verv fine whitish dots. 

After preservation in formalin or in alcohol the portion of body 
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situated immediately posterior to third black ring becomes deep 
slaty blue or blackish in color. This dark shade is sharply demar- 
cated anteriorly, fading out gradually after extending about as far as 
the ninth ring. Markings are retained even in cedar oil and in 
paraffin. 

Cephalic glands but little developed, appearing only as scattered 
gland cells lying beneath and beside rhynchodaeum. Glands about 
rhynchodaeum few ; not extending back to brain. 

Pigment of characteristic transverse and longitudinal dark 
markings situated deep in integument, distinctly visible in prepared 
sections. 

Proboscis small, yellowish or ochre in color. Proboscis sheath 
well developed but not extending backward behind anterior third of 
intestinal region. Cavity of proboscis sheath becomes divided in 
<exact region of the efferent nephridial ducts, forming a small 
chamber, situated dorsally, in which retractor muscle is attached, 
and a very much larger ventral chamber which passes backward for 
a short distance and ends in a broad blind sac (Text-fig. 5). 
Retractor muscle attached to the dorsal wall of dorsal chamber 
a little distance back in intestinal region. 

Body musculature. — Inner circular layer much thickened imme- 
•diately in front of nephridial openings^ disappearing almost entirely 
at beginning of intestinal region. The circular muscles of proboscis 
sheath similarly increased in strength in same region but directly 
continuous with inner circular muscles of body wall. These thick- 
enings correspond in nature and position with the enormously 
developed internal circular muscles in Carinoma and Carinomblla. . 

JBlood system, — The pair of rhynchocoel vessels extend from 
near the mouth back nearly half way to intestinal region, being 
connected witli lateral vessels at frequent intervals. Walls of 
rhynchocoel vessels thickened, much convoluted, and apparently 
glandular in nature. 

Nephridia, — Nephridial tubules limited to third quarter of eso- 
phageal r^ion. Each of the two main longitudinal canals large, 
situated in parenchyma immediately above lateral vessels, swell- 
ing out at posterior end to form a large sac which sends off a large 
efferent duct to the dorso-lateral aspect of body (Text-fig. 5). 

Sense organs. — Cerebral sense organs well developed for the 
genus, although not sharply separated from the other nervous 
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tissues. A distinct ciliated canal lined with sensory epithelium leads 
from a slight papilla in the specialized lateral cephalic furrow beneath 
the basement membrane and outer fibrous layer to the nervous 
tissues above and beside dorsal brain lobe (Text-fig. 25). 

Lateral sense organs situated immediately behind efferent nephri- 
dial ducts, rather conspicuous in life, appearing as colorless, oval 
spaces in the midst of the lateral, longitudinal black lines, and at 
anterior border of fourth transverse band. Sense organs not very 
extensive, but highly specialized and very conspicuous in prepared 
sections (Text-fig. 26). Sensory cells less than half as high as tliose 
of neighboring cells of the integument, forming a conspicuous oval 
depression exactly on lateral margin. 

Reproductive organs. — Sexual products mature in August, 
Eggs opaque and rose colored, giving characteristic rose coloring to 
bodies of females. They develop in pouches in the parenchyma 
above lateral nerves, each pouch containing upward of 20-60 or 
more ova. Oviducts open on dorso-lateral surface, completely 
formed some time before the eggs are deposited ; lined with a dis- 
tinct layer of small, closely placed epithelial cells. Genital sacs for 
following year established before eggs of previous year are fully 
mature. 

Habitat. — Several feet below low- water mark on piles of wharf. 
San Pedro, California. Not common. Only sexually mature 
females were obtained (Coe, :01). 

5. Carinella albocincta Coe. 
Harriman Alaska Expedition, U, p. 186, PI. 17, figs. 4, 5, 1904. 

PI. 1, fig. 4. 

This strikingly colored species with its characteristic markings 
may be distinguished easily from other described species of the 
genus by the follo\*nng peculiarities : 

Body rather stout for genus, not much flattened, rather firm ; 
head of moderate proportions, of variable shape, broader than neck, 
demarcated from body by lateral constrictions; esophageal region 
rounded, intestinal region not much flattened, posterior extremity 
not slender; proboscis j)ore subterrainal, proboscis rather small; 
moutli situated just back of lateral constrictions. 
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Size, — Usually 10-30 cm. in length ; 2-4 mm. in diameter. 

Color. — General color of body beautiful cherry red, sometimes 
inclining to brick red or purplish red, with a series of narrow, pure 
white rings usually completely encircling the body (PI. 1, fig. 4) . 
Rings all very narrow, hardly thicker than a thread ; some much 
finer than others and merely indicated as very delicate hair lines. 
Large individuals possess 50 to 100 or more such rings, placed at 
varying intervals throughout length of body. 

Tip of snout provided with a narrow, terminal border of white, 
fully as conspicuous from ventral surface as from above. When 
head is extended and obtusely pointed, white marking is angular 
and extends back on the lateral margins for about half the length of 
head. When head is contracted strongly the terminal white border 
appears merely as a short, transverse marking on each side of 
proboscis pore. First white ring lies in the constricted neck portion, 
being interrupted by the mouth and therefore incomplete ventrally. 
Second ring commonly separated from first by two to three times 
the width of body ; more posterior rings separated from each other 
by an average distance of a little less than diameter of body in 
moderate extension ; distance of separation depending largely on the 
state of contraction of body, varying fully four fold in different 
states of contraction. Rings often thinner ventrally than above; 
sometimes extremely fine, sometimes of double lines separated by a 
very thin line of the red color of body. 

Ventral sur&ce of a lighter shade than dorsal, and with a grayish 
tinge. 

Color after preservation in formalin or alcohol dull reddish brown 
or purplish, with very faint white rings, and with abrupt change in 
color at the second white ring, the parts anterior being brownish, 
while those immediately behind the ring are deep purple. White 
terminal cephalic border remains conspicuous when body is not 
strongly contracted. 

In internal anatomy the species presents few deviations from that 
described for related species of the genus. 

Cephalic gUinde voluminous, occup\ang a great portion of tissues 
of head in front of brain. 

Nephridia. — Excretory tubules limited to tliird and fourth fifths 
of Esophageal region ; with several profusely branching tubules ante- 
riorly which unite farther back into about 1^\e to eight longitudinal 
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canals, situated above lateral blood lacunae ; all these unite at poste- 
rior ends to form a rather large lacuna on each side, from dorsal wall 
of which the efferent duct leads to dorso-lateral aspect of body. 

Sense organs, — Cerebral and lateral sense organs less highly spe- 
cialized than in any of the other species of the genus described from 
the Pacific coast. 

Habitat. — Rather common in 50-100 fathoms between San 
Pedro and Catalina Island, California. The worms live among red 
algae, with which they agree so perfectly in color that they are not 
easily discovered among the contents of the trawl. They are found 
associated with Ta^niosoma punnetti^ and exhibit a similar tenacity 
of life, being able to live for a day or more among damp seaweeds. 

6. Carinella cingiilata Coe. 
Harriman Alaska Expedition, U, p. 138, PL 14, figs. 2-4, 1904. 

This species is at present known only from Monterey Bay, Cali- 
fornia. It resembles t\ sexlineata and C, capistrata, which are also 
found on the California coast, in shape of body and general appear- 
ance, and has a similar coloration. The markings on body, how- 
ever, are arranged in a very characteristic manner and differ from 
tliose of any known species. 

Head considerably broader than neck, rounded, truncate or emargi- 
nate in front, flattened dorso-ventrally, marked off from body by a 
distinct annular constriction ; bodv often constricted in the annular 
white lines described below. 

length 1 5 cm. or more ; width about 3-4 mm. 

Color, — General tone of body deep brown, chocolate, or cinnamon 
brown ; pale bro^Tiish posteriorly when filled with ripe genital prod- 
ucts. Head paler than body, with a narrow, transverse, dark marking 
on each side of tip of snout. A darker brown transverse marking 
about one fourth as wide as diameter of body forms an incomplete 
ring in the mouth region. Four longitudinal white bands extend 
with more or less distinctness throughout the length of the body. 
Two of these are situated symmetrically near the lateral margins 
of body, the other two dividing the dorsal surface into three equal 
parts. Lines all terminate anteriorly in the first white ring, which 
is situated immediatelv behind the dark nuchal band. White bands 
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on dorsal surface broaden out irregularly in intestinal region and 
encroach so greatly on general brown ground color as to limit it to 
a narrow median dorsal stripe and two other nan-ow brown stripes 
on lateral margins. When sexual products are mature, brown color 
of intestinal region becomes largely obscured, especially on ventral 
surface, by pouches of nearly white reproductive elements. At other 
seasons the white bands would doubtless ai>pear narrower, and the 
brown color of intestinal region would be more pronounced. 

Body divided transversely into unequal segments by a series of 
narrow white rings, situated at irregular intervals from head to pos- 
terior end of the body, as in C. capistrata. Rings usually very nar- 
row, but often conspicuous by being bordered, sometimes on both 
sides, by fine brown rings which are continuous i^dth the general 
ground color, but of a darker shade. Color of white markings ap- 
pears as if applied in small confluent spots and not homogeneously. 

Rings farthest apart anteriorly but fairly regular in position ; often 
interrupted and wanting on the ventral surface. 

After preservation in formalin, the region between second and 
third white rings is much darker in color, as commonly occurs in the 
genus. Contrast in color very marked anteriorly, shading off grad- 
ually behind. 

Proboscis, — Proboscis sheath extends only a short distance into 
intestinal region ; rh^'nchocoel becoming sharply divided in vicinity 
of nephridiopores into a smaller posterior cavity and an enlarged 
anterior chamber. Latter continues ventrally for a few sections as 
a blind sac beneath the smaller, dorsal cavity to which posterior end 
of proboscis is attached, as in C. /renata. 

Cephalic glands fairly well developed around the rhynchodaeum, 
extending back nearly to brain, and very conspicuous from their 
deeply staining secretions. Condition is here intermediate between 
that found in C. freiiata^ where these glands occur in integument 
only, and C, rubra^ where they occur not only in the integument 
and aroimd the rhynchodaeum, but are thickly massed in the cephalic 
musculature as well. 

Blood and 7iephridial systems. — Rhynchocoel vessels not found 
in anterior fourth of esophageal region and extend for only a short 
distance, exhibiting numerous connections with the lateral vessels 
and terminating posteriorly in front of the nephridial system. 
Nephridia of normal type for genus, with a main canal above lateral 
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blood vessel on each side but of very limited extent, occupying less 
than the middle third of esophageal region. The efferent dact, 
leading from a sac-like enlargement at the posterior end of main 
longitudinal canal to dorsal surface of body, spreads out in the 
external circular muscular layer into a broad, spongy mesh-work, 
from which a small duct leads to the surface. 

Cerebral sense organs but little specialized, without ciliated 
canals, consisting simply of an oval region Mith differentiated sen- 
sory cells of smaller size and with longer cilia than elsewhere, and 
provided with rather large nerves from the adjacent dorsal ganglia. 
Cerebral sense organs differ but slightly in their histological features 
from the lateral sense organs, but the region is conspicuous because 
of the absence of deeply staining glands. 

Lateral sense organs small, but very sharply defined ; situated on 
lateral margins of body immediately posterior to nephridiopores, 
appearing in life as rounded pits of paler color exactly on margins 
of body on anterior border of third white ring ; sensory epithelium 
made up of slender cells presenting a sharp contrast to neighboring 
cells of integument because of their comparative freedom from 
secretion. 

Hahitat. — Monterey Bay, California ; apparently a rare species, 
occurring from low water to 15 fms. or more on soft bottom. Sex- 
ual products mature in September. 

7. Carinella pellucida Coe. 
Trans. Connecticut Acad. Sci., 9, p. 515, 1895. 

Body very slender, almost filiform when fully extended, rounded 
throughout, or slightly flattened posteriorly. Head rather broad, 
often emarginate in front, flattened dorso-ventrally and marked off 
from body by slight lateral constrictions rather less distinct than in 
related species of genus. Resembles Carinella linearis Mcintosh 
rather closely externally, but differs in many respects in internal 
anatomy, as noted below. Resembles Cephalothrix linearis also in 
color, size and general shape of body, except head, but can readily 
be distinguished by position of mouth, by shape of head, and by the 
fact that it does not coil the body in a spiral. 

After preservation a conspicuous brown or blackish band appears 
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on body in the middle pordoo of eeophageAl regioii. Thk is 
sharplT demaraled anteiioriT, but iadeA out graduallT postienorlT 
as in otfaer species of genus. If is nsnaUT twice as wide as the 
diameter of the hodj, and towards its posterior parUon shows a 
dear^ oval area on each lateral margin. These oral areas repieeent 
the lateral aense oigans. 

Si2e, — A minvte species* commonlT 10 to 25 mm. in length vii«i 
sexually mature, and &om less than 0.5 to 1 mm. in diameter. 

Coior. — Pure white and translucent in head and esophageal 
regionsk changii^ to opaque white or cream color at beginning of 
intestinal regioti. Median dorsal and ventral bands oi very pale 
yellow or sligfatly orange color sometimes appear in intestinal region 
of mature ffma l fiB filled with cream colored eggs. 

Proboscis and proboscis sheath as in related species ; not extend- 
ing into posterior half of body. 

Mumndca^rt. — Muscalar crosses between the two cireular muscu- 
lar layers very little dveloped. except for a limited distance on dorsal 
side of body in nef^hiidial r^:ioiii. Internal cireular muscles very 
little developed^ but become thidLer in posterior nef^iridial region 
than elsewhere, and practically disaf^^ear immediat^y posterior to 
eff ere n t n€phri<fia] duds, as in C liMwtrU and certun other rdbted 
species. The ba2>d of longitudinal muscles so massively developed in 
C. linearis and in Cakikoitella (p. 1^) between proboscis shealh 
and alimentary canal in postenor nephridial region is foaccieally 
wanting in the present species. 

Cephadic plands. — Int^rument of head very much thi^ened and 
provided with an abundance of deeply staining glands which appar- 
ently take the place of s^^ecialized cephalic glands, for these latter 
are entirely wanting, excefit fc»r a thick layer of deeply staining 
glands closely bordering the rhvDchodaeiini. 

AUn%e9Uajfy oanal. — Mouth situated immediately behind slightly 
eonstncted postenor |K>rtaon of head. Esophageal cavity divided into 
two distinct regions lined with q^ecialii^d epithelium, as in Cajkinc^- 
KEiXA. Anterior esophageal cavity extends to al»oi2t the anterior 
end <^ nephridial r^on or to anterior end of brown liand seen on 
anrface of body after j»re8erration. From this j»oint back to the 
posterior end of nephridial re^on extendfi the }K»sterior esophageal 
cavity, or stomadh. The hist<»k>gical j»eculiaritie8 of these two jK»r- 
tions of the ahmentarv canal are similar to those descrilied for Ca&- 

Il^OMSLLA (p. 1^7). 
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Nephridia. — Nephridial tubules extend anteriorly just about as 
far as anterior margin of dark band of integument, and are confined 
to a very short portion of the body. Anteriorly there are fine 
tubules which ramify on the external wall of each of the large 
lateral vessels, and encroach considerably on its lumen. The tine 
tubules are collected into a single longitudinal duct on each side, 
which ])asses posteriorly along the dorsal wall of the lateral vessel 
This longitudinal duct is often nearly as large as the blood vessel 
itself when contracted, and after passing posteriorly for a compara- 
tively short distance oj>ens on the dorso-lateral surface of body by 
a large efferent duct. 

Blood system. — The pair of very large cephalic lacunae are 
united anteriorly by a broad, median lacuna. Lateral vessels of 
large size, situated in esophageal region in the angle between 
esophagus and proboscis sheath and often closely applied to the 
latter. Consequently special rhynchoeoel vessels are very much 
reduced or completely wanting. At intervals, however, sieve-like 
diverticula from the lateral vessels pass partially or completely 
through the muscles of {)roboscis sheath and spread out beneath the 
inner epithelium of the latter. In the most anterior esophageal 
region lateral vessels lie internal to delicAte inner circular muscles, 
but soon pass outside it. Esophageal lacunae referred to in a pre- 
vious paper (Coe, '95^ p. 517) probably exist only as artifacts, and 
do not appear in more recently prepared sections. 

Nerves and sense orr/un^. — Cephalic nerves well developed, as are 
also the esophageal and dorso-median nerves. Inner dorso-median 
nerve and ventral ner\'e much reduced. When body is much con- 
tracted lateral nerve cords are often forced out into the integument 
to some extent. 

Cerebral sense organs little developed, and are represented merely 
by specialized epithelium in very slight grooves adjacent to dorsal 
brain lol)es. In a previous paper these are erroneously referred to 
as "side organs " (Coe, '95^ p. 517). 

Lateral sense organs fairly well developed, but not as highly 
specialized as in (\ sexlineata (p. 114), or in Carinomella (p. 142). 
Relative j)osition of these sense organs and efferent nephridial ducts 
is somewhat varied. In some specimens the sense organs lie 
entirely in front of nej)hridiopores, while they sometimes extend 
beneath and sometimes a little behind the latter. As stated above, 
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the lateral sense organs are conspicuous in preserved specimens as a 
clear, oval area on each lateral margin of body in the midst of the 
dark band. 

Reproductive organs. — Sexually mature in August and Septem- 
ber. Sexual glands, as in other species of genus, closely packed 
together on dorsal side of body, but encroaching on the other tissues 
when fully mature so as to fill up most of the space within the body 
walls. Ova slightly cream colored. 

Habitat. — Living in delicate, parchment-like, translucent tubes 
on piles of wharf, under stones and in sand, Monterey, San Pedro, 
and San Diego, Cal. The species is widely distributed as to situ- 
ation, but was not found abundantly in any locality. It has pre- 
viouslv been recorded from the Atlantic coast of the United States 
(Coe, '95**), and is not uncommon near New Haven, Conn., and 
Woods Hole, Mass., at low water. It is also common among dead 
shells in 3 to 5 fms. in Vineyard Sound, Mass. 

This form resembles C linearis in many respects, but lacks the 
reddish coloring posteriorly and differs in many anatomical features, 
most conspicuously in the absence of the broad band of longitudinal 
muscles so massively developed in C. linearis (cf. Burger, '95, PI. 
XIII, fig. 21) between proboscis sheath and alimentary canal in 
posterior nephridial region. 

Carinomella, gen. no v. 

Body rather slender, rounded anteriorly, flattened in the intestinal 
region. Head changeable in shape, often wider than parts immedi- 
ately following; pointed, rounded or emarginate in front, according to 
state of contraction. Proboscis pore ventral, near tip of snout ; 
mouth immediatelv behind brain. 

Cephalic furrows represented only by a pair of very inconspicuous 
transverse grooves just back of head. Cerebral sense organs want- 
ing, but a pair of large and very highly developed lateral sense 
organs lies in the vicinity of the nej)hridial openings, as in Cari- 
NELLA. Ocelli wanting. 

Intestine ^^ithout regularly paired, lateral diverticula, although the 
epithelium is thrown into conspicuous folds which often simulate 
actual diverticula. 

Body musculature consists of a strong longitudinal layer and two 
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circular layers. Of the latter the outer circular muscles remain very 
thin throughout the body, while the inner become massively devel- 
oped in the nephridial region, back of which they terminate abruptly, 
except for a few delicate fibers which continue to the posterior end 
of the body. The longitudinal muscles are highly developed through- 
out the body. A very massive layer of longitudinal muscles lies 
between the proboscis sheath and intestinal canal. These muscles 
are thickest immediately behind the nephridia, and join the main 
longitudinal muscular layer posteriorly to the end of proboscis 
sheath. Proboscis sheath extends through about half the length of 
the body. Proboscis composed of two muscular layers — an inner 
circular and an outer longitudinal layer — outside or between which 
is a firm basement membrane or layer of connective tissue. Pro- 
boscis cavity separated into three chambers, of which the anterior 
is bulb-like in some states of contraction and resembles the middle 
chamber of the proboscis of some of the Hoplonemerteans, although 
it is without armature. 

Nephridia much as in CarineUa linearis. Blood vascular system 
consists of very large cephalic lacunae and a pair of large lateral 
vessels. These latter lie internal to tlie inner circular layer in the 
esophageal region ; farther back they pass outside this layer and lie 
between it and the longitudinal muscles, while in the intestinal 
region they become imbedded in the longitudinal muscles. 

Brain shaped much as in Carinella and similarly situated 
immediately beneath the basement layer of the integument. Lateral 
nerves likewise situated between the outer circular muscles and the 
basement membrane, although in the nephridial region, and through- 
out all the body more j)08teriorly, the nerves sink inward among the 
longitudinal muscles, carrying at least a portion of the very thin cir- 
cular laver with them. Bv this means the nerve cords mav come to 
lie well toward the inner border of the longitudinal muscles (PI. 9, 
fig. 60), although still situated to some extent outside the very thin 
laver of circular muscles. 

Sexual glands develop as small pouches lying in the longitudinal 
muscles on the dorsal side of the l>odv. 

This new genus is of especial interest in that it unites many of the 
characters of Carinoma with others that have been considered 
pecuhar to the Carinellidae. The genus Carinomella furnishes a 
strong argument in support of Bergendal's recent contention (:00) that 
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the genera Carinella and Cxrinoma are much more closely related 
than BUiger considers probable. I now believe that Bergendal 
was fully justified in restoring Hubrecht's order Paleonemertea to 
include the families Carinellidae, Hubrechtidae, Carinomidae and 
Oephalothricidae. Miss Thompson also agrees with him (: 02, p. 
732) in this classification. The present genus evidently belongs 
to the family Carinellidae, and shows a striking similarity to 
Carinella linearis Mcintosh in many peculiarities of structure. 
The position of the lateral nerves in the midst of the longitudinal 
muscles behind the nephridial region only is a wide departure 
from any described genus. In this character the new genus sug- 
gests a close relationship with Carinoma, as will be described 
below. The massive development of the inner circular muscle and 
its practical disappearance in exactly the same region as in Cari- 
noma represent the conditions found in that genus, although an 
approach to this condition is also found in certain species of 
Carinella, notably C, Ihiearia, 

The massive band of longitudinal muscles between the proboscis 
sheath and the intestinal canal, most highly developed posterior to 
the nephridial region ; the position of the lateral blood spaces inter- 
nal to the inner circular muscles in the anterior esophageal region ; 
the pouch-like outfoldings of the intestine, which are not true div- 
erticula, however ; the structure of the proboscis ; the enormous 
cephalic blood lacunae; the extremely thin basement membrane; 
the total absence of cerebral sense organs ; the anastomosing fibers 
of the integument ; these may be enumerated as some of the more 
striking peculiarities of the present genus. 

With BergendaPs genus Callineka (:00) there are many simi- 
larities, but the differences are even more j)ronounced than is the 
case with Carinella. 

8. Cajrinomella lactea, sp. nov. 

PI. 5, figs. 45-49 ; PI. 6, figs. 50-54 ; PI. 7, tigs. 55, 56 ; PI. 8, 
figs. 57, 58 ; PL 9, figs. 59-61 ; PI. 10, figs. 63-65. PI. U, 

figs. 66-62. 

Body of rather small size, slender ; rounded anteriorly, flattened 
in intestinal region. Head broad, variable in shape; pointed, 
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rounded, or emarginate according to' state of contraction ; often 
flattened dorso- ventral ly and shovel-shaped ; marked off from parts 
immediately following by a pair of faintly indicated lateral, trans- 
verse grooves. Ocelli wanting. 

Color. — General color of the body milk white and more or less 
translucent throughout. This color is somewhat affected, however, 
by the intestinal canal which is often pale yellowish or sometimes 
brownish. In the brain region there is often a rosy tinge. The 
esophagus shows an anterior translucent portion, while its pos- 
terior half is opaque white. Proboscis is small; white in color. 

After preservation in formalin or in alcohol, there is commonly a 
marked differentiation of color in the anterior portion of the body, 
perfectly similar to the well known dark band which occurs in most 
species of Carixella after preservation. About 5 mm. of the ante- 
rior end of a medium sized specimen is pure white, and this is fol- 
lowed by a sharply marked brownish or pale brick red band (PI. 5, 
figs. 46, 47). This shades off gradually posteriorly, precisely as in 
Carixella, so that its exact width cannot be determined, but the 
brownish tinge is conspicuous for 2 mm. or more in a specimen 
which measures 20 mm. long and IJ mm. wide after preservation. 
In serial sections the position of this band can easily be distinguished 
with the naked eye because of the differential staining of the integ- 
ument where it is present. This effect is apparently produced by a 
differentiation in the chemical nature of the glandular secretions, 
and not to any special pigment. Anteriorly, where the color is 
deepest, the layer of peculiarly stained glands occupies the inner 
tw^o thirds of the integument, but the layer becomes gradually 
thinner posteriorly, until there are only a few scattered glands at 
the beginning of the intestinal region. The band is of the same 
thickness ventrally as dorsally, and begins anteriorly near the for- 
ward end of the nej)hridial region. 

The lateral sense organs are easily distinguished w4th a hand lens 
on preserved specimens. They lie on the lateral margins of the 
body near the posterior border of the reddish brown band, and each 
apf)ears as an oval depression bordered with a white or colorless rim 
(PI. 5, figs. 40, 47). Naturally the sense organs show most con- 
spicuously in those specimens which have the brownish band of the 
deepest color. The body usually shows an annular constriction just 
posterior to the sense organs, due to contraction of the powerful 
circular muscles. 



COE: NEMERTEANS OF WEST AND KORTHWEST COASTS. 129 

A dorsal, longitudinal infolding of the integument can also be 
distinguished in the same region. This infolding will be described 
below. 

Size. — Length 50-100 mm.; width about 2 mm. 

ProboBcif sheath, — The rhvnchodaeum is lined with columnar, 
glandular epithelium (PI. 6, fig. 53) as far back as the attachment of 
the proboscis, while the most anterior portion of the proboscis has 
only flattened cells. These are soon replaced by columnar, glandu- 
lar cells, as described below. 

The proboscis sheath has a layer of circular muscles which remains 
rather thin throughout its length, except in the region of the great 
thickening of the inner circular muscles of the body walls, and here 
(PI. 7, fi^, 56; PI. 8, fig. 57) the muscular fibers of the proboscis 
sheath increase correspondingly in strength. 

Internal to the circular muscles is a thin layer of longitudinal 
muscles on which rests the thin epithelium of the rhynchocoel. Far- 
ther back this layer disappears, and the epithelium rests directly on 
the circular muscles. Outside these latter occurs a second layer of 
longitudinal fil)ers, much stronger than the inner layer, but not so 
intimately connected with the proboscis sheath. Anteriorly they 
are found only as two broad bands, one of which lies between the 
circular muscles of the sheath and the alimentary canal (PI. 6, fig. 
54), while the other lies above the sheath and separates its circular 
muscles from the inner circular layer of the body walls. A little 
farther back (PI. 7, figs. 55, 56) the layer completely surrounds the 
circular muscles of the sheath, hut remains thickest between the 
sheath and the alimentary cAnal. 

Just at the end of the enormously thickened inner circular layer 
of the body walls the circular muscles of the sheath fuse dorsally 
with the few remaining fibei*s of the inner circular layer (PI. 8, fig. 
58). At the same place the longitudinal muscles disappear both 
dorsally and laterally, and become c-ollecte<l into a maHsiye band 
{Imp) which lies between the sheath and the alimentary canal. This 
band of muscles is very characteristic\ and is similar to that found 
in Carinella linearis and a few other species. It remains of great 
strength well back into the intestinal region, and is entirely sepa- 
rated from the longitudinal nniscles of the body walls by the very 
thin inner circular layer. It extends to the posterior end of the 
proboscis sheath (PI. 8, fig. 58 ; PI. 9, fig. 59). 
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Posterior to the great thickening of the inner circular body mus- 
cles, the sheath is extremely thin and cannot be resolved into definite 
layers, its walls apparently consisting of a few circular fibers only. 

As stated above, the sheath terminates posteriorly at about the 
middle of the body. 

ProboHcia, — As is the case with many of the other organs of the 
body, the proboscis of this remarkable worm presents peculiarities 
quite unlike those described for any other species. The most im- 
portant of these is the bulb-like expansion (PI. 5, figs. 47, 49) near 
the anterior end of the proboscis ; this is followed by a constriction 
through which a narrow canal leads to the middle chamber which 
extends through the greater portion of the length of the organ. The 
histological features and musculature of the two chambers are quite 
different, as will be described below. A second peculiarity consbts 
of a pair of strong muscular bands (PI. 6, fig. 54) which originate 
among the tissues of the head near the attachment of the proboscis, 
but which, instead of entering the proboscis immediately, pass pos- 
teriorly for some little distance in the rhynchocoel and eventually 
enter the outer layers of the proboscis. 

After passing through the thick basement layer of the proboscis, 
the muscular bands spread out to form the main longitudinal muscu- 
lar layer of this organ. Anterior to the attachment of these two 
muscular strands, the proboscis is devoid of all muscles, being made 
up of a dense layer of homogeneous connective tissue with thin epi- 
thelial coverings both externally and internally (PI. 6, fig. 54). 

The proboscis is attached to the tissues of the head in the mouth 
region, the attachment sometimes appearing to lie a little anterior to 
the mouth but occasionally a little farther back, the relative position 
varying according to the state of contraction of the parts. 

There are three distinct regions or chambers to the proboscis, as 
mentioned above. The most anterior chamber has very thin walls 
anteriorly, which thicken rapidly a little farther back. This cham- 
ber is very short and ends posteriorly in a bulb-like expansion, from 
which a narrow canal leads back to the middle chamber. Sometimes 
the bulb-like appearance is very marked ; when but little contracted 
it is much less conspicuous. A section through the anterior cham- 
ber (P. U, figs. 67, 68) shows a very thick inner layer of columnar 
glandular cells of two kinds, probably differentiated by the nature 
of their secretions. One variety (gV) is finely granular and stains 
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bluish with haematoxylin-orange, while the other cells {gl) are 
thickly packed with minute vacuoles of secretion which take the 
orange stain with the same combination. 

Beneath the epithelium is a thin layer of connective tissue in 
which the two laige proboscis nerves are imbedded, and beneath 
this a thin layer of circular muscles. Next toward the periphery 
comes the thick layer of circular muscles, of very coarse fibers, and 
of several times the thickness of the circular layer. Outside the 
longitudinal muscles lies a layer of homogeneous, but tough and 
firm, connective tissue {inn) which shows no indication of fibers. 
This is a sort of basement layer, usually more than half as thick as 
both muscular layers, and is especially characteristic of the anterior 
chamber. I know of no other species of nemertean where this layer 
is so well developed. It gradually disappears at the posterior end of 
the anterior chamber, but reappears internal to the longitudinal 
muscle of the middle chamber. Outside the basement layer is the 
usual thin layer of flattened epithelium bathed in the fluid of the 
rhynchocoel. 

At the posterior end of the anterior chamber the proboscis dimin- 
ishes greatly in diameter, its lumen becoming reduced to a narrow 
canal which lies excentrically, but the circular muscles (PI. 11, fig. 
69) become enormously increased. This canal is much twisted, and 
after a short distance opens into the middle chamber, with its wide 
lumen and very peculiar epithelial lining. The exact nature of this 
epithelium is very difficult to determine. The cells are columnar 
(PI. U, fig. 66 />€/>), with homogeneous cytoplasm, and their oval 
nuclei arranged for the most part in two layers. One of these is 
situated near the base of the cells and the other well up toward the 
free border. Both the cells and their nuclei are very much smaller 
than those in the anterior chamber. Between the borders of the 
cells and the actual lumen of the proboscis are two layers of a some- 
what uncertain nature. Apparently each columnar cell (PI. 11, fig. 
66) bears a single well-developed flagellura (Jl), which is perhaps 
three fourths as long as the cell, and which seems to end distally in 
a thick mass of opaque, granular secretion (s). This secretion forms 
a thick layer around the actual lumen of the proboscis. The two 
nerves lie in the basal portion of the epithelial layer (PI. 11, figs. 
66, 71). The present evidence seems to indicate that this middle 
chamber represents a highly specialized, sensory portion of the pro 
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boscis, and that the darkly staining secretion was fonned elsewhere 
and has accidentally lodged on the flagella of the sensory cells. This 
hypothesis is merely a tentative one, however. 

The middle chamber extends backward about as far as the 
nephridial region, and is there succeeded by the posterior chamber, 
the epithelium of which is of the glandular type characteristic of 
the proboscis. In the posterior chamber occur also typical rhabdite 
cells. These are situated on one side of the lumen only, and are 
not very numerous. In form each rhabdite cell (PI. 11, fig. 72) is 
pyramidal, with the apex much elongated and bearing a single 
nucleus as usual. The base of the cell borders the lumen and bears 
a single layer of spindle-shaped rhabdites (a) to the number of per- 
haps 20 to 50 (PI. 11, fig. 72). The transition of the epithelium of 
the middle chamber into that of the posterior chamber is not abrupt, 
for the glandular and rhabdite cells only gradually replace those 
which bear the flagella. 

The middle chamber has a rather thick layer of connective tissue 
(PI. 11, fig. G6, ct) and a homogeneous basement layer (6m), both 
of which lie between the circular and the longitudinal muscles. 
The connective-tissue layer is the more internal, and is provided 
with nuclei and delicate fibrils, while the basement layer which lies 
just internal to the longitudinal muscles is perfectly similar to that 
which was found external to the longitudinal muscles in the wall of 
tlie anterior chamber. In the posterior chamber the layer of con- 
nective tissue is wanting, wliile the homogeneous basement layer 
has again moved outside the longitudinal muscles and taken up a 
position immediately internal to the outer, flattened epithelial layer. 
The conditions are thus exactly as in the anterior f)ortion, except 
that tlie basement layer is very much thinner. Toward the pos- 
terior end of the proboscis all the layers, except the glandular 
epithelium and longitudinal muscles, become so much reduced as to 
be hanllv demonstrable. 

Liteyumeut. — As in related genera, the integument is remarkably 
thick in j)roportion to the other layers in the anterior portions of 
the body. The relative thickness in different parts of the body is 
shown in PI. 6, ^^\^. 53, 54, Pi. 7, figs. 55, 56, PI. 8, figs. 57, 58, and 
PI. 9, figs. 59, 60. In the intestinal regi<m the integiiment becomes 
decidedly thinner than more anteriorly, and it is usually conspicuously 
thicker on the dorsal than on the ventral surface of the body. The 
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epithelium consists of columnar ciliated and glandular cells as in 
related genera. Tlie glandular cells are of two or more varieties, 
forming different kinds of secretions (PI. 9, fig. 60). Certain cells, 
as in other species, form homogeneous, rodlike masses of apparently 
semisolid consistency, while others secrete a deeply staining gran- 
ular substance. Interspersed among these are numerous clear, 
mucous cells. 

Conspicuous among the epithelial cells when examined with high 
powers of the microscope are numerous extremely delicate fibers 
which pass from the underl^dng tissues through the basement mem- 
brane and ramify among the integumental cells. These delicate 
fibers are most numerous in the head and anterior esophageal 
regions, although they are found throughout the body. It seems 
not unlikely that a small portion of them are nerve fibers, and that 
they communicate peripherally with specialized sensory cells in the 
integument. 

On the other hand, it can be readily demonstrated that the major 
portion of them are muscular fibers, for they can be followed through 
the basement layer and into the outer circular muscular layer where 
many of them undoubtedly originate. In favorable preparations cer- 
tain of the fibers of the muscular layer can be seen to thus branch 
off to the integument. Such integumental fibers have been de- 
scribed for several other species of nemerteans, and are especially 
common in the Paleonemertea. It seems probable that from some 
such loose arrangement of fibers as is here found, the definite layers 
of integumental muscles of Carinoma and higher forms have been 
derived. In Carinoma a portion of the fibers are always loosely 
arranged. 

The specialized epithelium of the contractile lateral sense organs 
will be considered below (p. 142). 

The differentiated portion of the integument which constitutes the 
dark, brownish band so conspicuous in preserved specimens, as de- 
scribed above (p. 128), exhibits the same peculiarities as the similar 
bands in Carinella. In all stained preparations the anterior line 
of demarcation of this band is sharpl}* distinct. The peculiarities of 
the integument in this region are apparently due to a great abun- 
dance of specialized gland cells, which are situated among the ordi- 
nary integumental cells, and which form a secretion of such a chemical 
nature that it is in some way decomposed by the action of the pre- 



134 bulletin: museum of comparative zoology. 

serving agents, so as to produce the dark color in a worm which 
was whitish in life. In the anterior portion of the band, where the 
color is deepest, these gland cells are more closely placed (PI. 7, fig. 
56) and reach nearer the outer surface, but more posteriorly (PI. 8, 
fig. 57) they gradually become more scattered and of smaller size. 
The band thus fades out gradually posteriorly, as described above, 
and as is well known in Cakixella. 

Body musculature, — The musculature of the body resembles that 
of Carinoma in its general aspects, but differs in many particulars. 
It also resembles — perhaps even more closely — that of certain 
species of Carinella, notably C. linearis. 

The main longitudinal muscular layer is well developed through- 
out the body. The circular layer outside this likewise continues 
throughout the length of the body, but is everywhere thin and incon- 
spicuous. Between the longitudinal and the outer circular muscles 
a double set of diagonal muscles can be distinguished in the esopha- 
geal region, as in Carinoma (PL 12, fig. 79). An internal circalar 
layer extends throughout the esophageal region, reaching a great 
thickness and then suddenly almost disappearing at the beginning of 
the intestinal region, as in Carinoma. 

In the vicinity of the nephridiopores there is a marked infolding 
on the dorsal surface of the body, which presses the longitudinal 
muscles in the dorsal half of the body toward the lateral margins. 
In many cases the infolding is so marked as to bring the two circu- 
lar layers into contact, so that for a short space immediately above 
the proboscis sheath the longitudinal muscles do not appear at all 
(PI. 8, fig. 57). As described below, this infolding is caused by 
contraction of the fibrous crossings between the two circular muscu- 
lar layers. 

The inner circular muscle is very thin immediately behind the 
mouth, but increases rapidly in thickness throughout the esophageal 
region. It reaches its maximum thickness in the nephridial region, 
where it becomes from one half to two thirds as thick as the layer 
of longitudinal muscles. Immediately behind the nephridial region 
it disappears almost completely, although a few fibers continue to 
surround the proboscis sheath and intestine. Behind the posterior 
end of the proboscis sheath careful examination shows that this 
muscle still continues as a very delicate circular layer closely sur- 
rounding the intestine almost as far as the posterior end of the body. 
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The region of greatest thickening of these muscles is indicated in 
PI. 8. fig. 57, cm. 

For a short distance behind the mouth the lateral blood vessels, 
with their surrounding parenchyma (PI. 6, ^g, 54), lie inside the 
inner circular muscles, but somewhat farther back in the esophageal 
region they pass to the outside of these muscles, which now plosely 
invest the proboscis sheath and esophagus, as is the case also in 
Carinella linearis. In Callinera, Bergendal (: GO) finds the inner 
circular muscles to lie outside the lateral vessels both in the esopha- 
geal and anterior intestinal regions, but this condition is very 
unusual. 

In connection with the inner circular muscles, it should be noted 
that in the esophageal region the nuclei of the muscle fibers are 
usually nearly all congregated in the immediate vicinity of the lat- 
eral blood spaces. Such a position is doubtless due to a more abun- 
dant nutrition near the blood vessels than elsewhere. This circular 
layer is also interrupted at intervals by outgrowths or diverticula of 
the lateral vessels immediately between the latter and the rhyncho- 
coel. These appendages to the blood vessels also pierce the wall of 
the proboscis sheath to form the rhynchocoel vessels, as described 
below. They are not very numerous, however, posterior to the region 
where the lateral vessels pass outside the inner circular muscles. 

As stated above, the two circular layers often come closely in con- 
tact immediately above the proboscis sheath in the region of the 
nephridiopores, and to these the circular muscles of the sheath itself 
are closely approximated. For a brief space, therefore, no other 
than circular muscles are encountered from the outside of the body 
to the rhynchocoel in the mid-dorsal line (PI. 8, Inft, 57). 

The very delicate outer circular muscular layer is bordered exter- 
nally by a thin basement layer, except in the position of the lateral 
and dorsal nerves which lie between the two layers throughout most 
of the body. In the nephridial region, however, the lateral nerves 
sink inward to the middle of the longitudinal muscular layer (PI. 9, 
fig. 60), apparently carrying with them a portion of the circular mus- 
cular fibers. A few circular fibers, nevertheless, remain next the 
basement layer, and are thus widely separated from those which 
were carried inward by the lateral nerves. 

The outer circular muscles are interrupted in the position of the 
lateral sense organs by a special set of muscles which originate in 
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the longitudioal layer, and which pass through the circular muscles 
to furnish special movement and contraction of the sense organ. 

Delicate muscular crosses between the two circular muscular 
layers occur on both the dorsal and ventral sides of the body. The 
dorsal crossing is much the better developed and increases in 
strength from the mouth to the nephridial region. In the region 
of the nephridiopores this crossing becomes sufficiently strong to 
bring the two layers of circular muscles into contact, and thus cause 
a marked infolding of the dorsal surface of the body in the median 
line in this region (PI. 8, fig. 57). This infolding can often be 
detected by means of a hand lens on the body of the worm. When 
the libers of the crossings are less strongly contracted the infolding 
is naturally less than that shown in the drawing (Fig. 57). The 
dorsal crossing is very delicate in the intestinal region, although it 
can be traced throughout the whole extent of the body. The ven- 
tral crossing is much less marked, but it is easily recognized as far 
back as the nephridiopores. Posterior to this region it is only 
faintly indicated, and cannot be detected beyond the anterior por- 
tion of the intestinal region. 

The very powerful band of longitudinal muscles which is so highly 
developed between the proboscis sheath and the alimentary canal 
posterior to the thickening of the internal circular muscles is very 
characteristic. It is so intimately connected with the proboscis 
sheath more anteriorly that its description will be found in connec- 
tion with that of the proboscis sheath (p. 129). It is separated from 
the other longitudinal muscles of the body by the delicate internal 
circular muscles only (Pi. 8, ^g, 58; PI. 9, f\g. 59). A somewhat 
similar muscle occurs in several species of Carinella, and ia 
described by Bergendal (: 00, p. 110) for Callinera, and (: O*, 
p. 53) for Carinoma, where it is comparatively little developed, 
while in Carinella linearis the conditions are much as in the present 
species. 

The basement layer is every where very thin, and in most instanoea 
is hardly to be distinguished from the outer circular muscles, except 
in the head and esophageal regions. Farther back the two layers 
together appear only as a single thin layer, except under the higher 
powers of the microscope. It is best developed in the brain region 
and becomes gradually thinner toward the posterior end of tfie 
body. It is also well developed in the vicinity of the lateral senBe 
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organs. The basement layer is homogeneoas, except as it is trav- 
ersed by extremely delioate fibers which pass from the underlying 
layers to the integument. 

The body parenchyma, or gelatinous tissue, is reduced to a mini- 
mum, being found only to a slight extent around the lateral blood 
vessels, nephridia, and the basal portions of the immature genital 
glands. 

Cepfiolic glands are completely wanting as in most related 
species. The rhynchodaeum, however, is lined with a layer of 
columnar glandular cells. There are no other glands in the head 
beneath the integument. 

Alimentary canal. — The mouth, situated immediately behind the 
brain, is of comparatively large size. In the living worm the 
esophagus can be seen to be divided into two distinct portions, the 
anterior of which is clearer and less opaque than the posterior. As 
shown in PI. 5, figs. 47, 49, the mouth opens into a wide esophs^eal 
cavity which has smooth walls, and which continues backward about 
two thirds the distance to the brown band, or about half way from 
the mouth to the lateral sense organs. This esophageal cavity is 
lined with the usual columnar ciliated and glandular cells, the former 
being the more superficial and covered with numerous short cilia. 
The esophagus proper opens directly into a posterior esophageal 
cavity, or stomach (PI. 5, fig. 47, st)^ which is considerably longer 
than the anterior cavity, and which is lined with a very different 
sort of epithelium. The line of demarcation between esophagus 
and stomach is indicated in PL 5, fig, 47, by the letters e.o. 

Anteriorly the stomach cavity is of about the same diameter as 
the esophagus, but in the region of the thickening of the internal 
circular muscles (PI. 5, fig. 47, a) it becomes reduced to a compara- 
tively narrow tube, and posterior to these muscles enlarges again to 
more than its former diameter. Its walls are more or less folded 
and wrinkled, especially on the ventral side, where the epithelium 
is thicker than elsewhere (PI. 7, Ing. 55; PI. 9, fig. 61). In longi- 
tudinal sections of the region posterior to the thickening of the 
circular muscles the ventral wall of the stomach appears to be 
thrown up into conspicuous folds (PI. 9, ^g. 61). These are not 
permanent pouches, however, but temporary folds of the epithelial 
lining only. When the body is extended these apparent pouches 
become much reduced or disappear completely. The same is true 
of the still more conspicuous intestinal folds. 
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• 

The change from the esophageal epithelium to that of the stomach 
is very sharp, although it is accompanied by no change in the 
topography of the canal. The rather clear, ciliated cells of the 
esophagus proper give place to the peculiar granular cells — the 
cytoplasm of which is closely packed with minute vacuoles of 
secretion — so characteristic of the intestine. These are inter- 
spersed with very slender cells, each with a few cilia of greater 
length than are found in the esophagus. In the anterior portions 
the nuclei of the ciliated cells lie near the free borders of the cells, 
but farther posteriorly sink into their inner portions. The cilia in 
this posterior region are few, but of a length almost equal to that of 
the cell itself. 

The folds in the ventral walls of the stomach become gradually 
more marked, and their lining of epithelium gradually dififerentiated 
to form the intestine proper. There is, therefore, no sharp line of 
demarcation between these two portions of the alimentary canal, 
either anatomically or histologically. In the intestine proper, which 
begins somewhat anterior to the sexual glands, the cells conform 
closely to the type described for other species, and are largely filled 
with the usual minute vacuoles of secretion. 

The walls of the intestine are thrown up into conspicuous folds, 
with deep and slender pockets between them. Whether these 
pockets should be looked upon as permanent diverticula or merely 
as temporary depressions is somewhat uncertain. In transverse 
sections (PI. 9, fig. 59 ; PI. 10, fig. 63) it becomes evident that the 
depressions certainly do not correspond with the paired diverticula 
of Carinoma and the higher forms, for the epithelium of the cen- 
tral canal passes gradually into the deepest depressions, and there 
are no fibrous partitions between the pouches. A longitudinal sec- 
tion (PI. 10, fig. 65) shows that the folds and their intervening 
depressions concern the epithelial lining only, and in no way affect 
the thin fibrous layer making up the wall of the c>anal outside the 
epithelium. The relation of the pouches is shown also in a tan- 
gential section (Pi. 10, fig. 64) through the distal portions of the 
pouches. This shows incipient secondary folds (inf^) between the 
principal ones. 

The height of these epithelial folds of the intestine depends 
largely on the degree of contraction of the body, and would doubt- 
less become largely obliterated if the body were stretched to its 
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almost extent. The body is always more or less contracted when 

studied, and the folds are always present in preserved specimens, 

but it remains possible that when the worms are living and the body 

is in its fully extended condition the folds would entirely disappear. 

In certain parts of the body they are much higher than in others, 

and are also higher on the ventral than on the dorsal side (PI. 10, 
fig. 65) . 

Where the genital pouches are fully developed they encroach to 
some extent on the intestinal space, and there is sometimes an indi- 
cation of an alternation between the sexual pouches and the intes- 
tinal folds, but the relation is merely superficial. 

Nephridia, — The nephridial tubules are limited to a short space 
about midway between the head and anterior sexual glands. This 
can hardly be called the esophageal, but is more properly the 
stomach region, as stated above. The usual delicate nephridial 
tubules form a sort of primitive "nephridial gland" by entering 
into close relation with the outer, ventral wall of the lateral blood 
vessels. As in Carinoma and Carinella, there are numerous fine 
tubules which press inward, causing corresponding infoldings in the 
wall of the blood vessel (PI. 5, 1^^. 48, a). The nephridial tubules 
extend forward nearly to the anterior border of the dark band seen 
on the body in preserved specimens and reach backward only 
about half-way to the end of the thickening of the circular muscle, 
and as far as the anterior ends of the lateral sense organs. Their 
extent is, therefore, remarkably limited. On each side at about the 
middle of the region of the nephridial tubules a single large duct 
(PI. 5, fig. 48) passes off and extends posteriorly on the dorsal side 
of the blood vessel (PI. 7, fig. 56) almost as far as the end of the 
thickening of the circular muscle. It then bends obliquely dorsally 
to open on the dorso-lateral surface of the body as usual. In its 
middle portions the main nephridial duct is larger than the core of 
the lateral nerve, but is much smaller toward its posterior opening. 
The diagram (PI. 5, fig. 48) will illustrate these conditions. 

3lood vascular system, — The blood system consists principally 
of large cephalic lacunae and a single pair of lateral vessels with 
outgrowths into the wall of the rhynchocoel. It is, therefore, very 
similar to that of Carinella. The cephalic blood spaces are remark- 
ably large, and more or less subdivided into numerous connected 
chambers by strands of connective tissue and muscle which pass 
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obliquely and dorse- ventrally through the blood spaces (PI. 6, fig. 
58). They surround the rhynchodaeum on every side, so that this 
organ is held in place in the midst of the blood spaces by compara- 
tively thin strands of tissue only. In the brain region they unite 
into a pair of lacunae, which continue backward through the esopha- 
geal region as the lateral vessels. These vessels are large and thin- 
walled throughout the esophageal region proper and lie intemai to 
the inner circular muscular layer (PI. 6, fig. 54), but pass outside 
this muscle anterior to the nephridial region (PI. 7, figs. 55, 56). In 
this respect the species is like CarineUa linearis. Shortly behind 
the nephridial region the lateral vessels acquire muscular walls and 
are strongly contracted at intervals. In a contracted condition they 
appear to be surrounded by more parenchyma than is the case when 
they are distended (PI. 9, fig. 59). Throughout the intestinal region 
they lie immediately beside the intestine and beneath the sexual 
glands. 

In the posterior esophageal region occasional diverticula of the 
lateral vessels pass internally through the wall of the adjacent pro- 
boscis sheath, and apparently spread out somewhat beneath the 
epithelium of the latter, as has been described for Carinella. 
There are few of these diverticula, however, and they are with- 
out regularity of arrangement. They appear rather like a spongy 
network (PI. 7, fig. 55) witli minute spaces than like definite ves- 
sels. Posterior to the region where the lateral vessels pass outside 
the inner circular muscles are a few similar diverticular of the blood 
vessels, and these ])ass through both the inner circular muscles and 
the wall of the proboscis sheath. For a very short distance the 
diverticula form a pair of rhynchocoel vessels, much like those in 
Carinoma but less conspicuous. 

Nervous st/stem ami sense organs. — The nervous system is much 
as in Carixella. IJrain and lateral nerves are situated immedi- 
ately outside the thin outer circular muscular layer, except for a short 
distance behind the nephridial region, where they sink inward to 
the midst of the longitudinal muscles, much as in Carinoma. As 
will be described below, they probably carry l>eneath them a portion 
of the circular muscles, however. The brain is of fairly large size, 
with well developed dorsal ganglia. The ganglia of the two sides 
are widely separated as in related genera, and the dorsal and ventral 
commissures pass directly l>eneath the basement layer as usual. 
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There are no indications whatever of cerebral sense organs, as is 
attested by several perfect series of sections. External to the brain 
and lateral nerves the basement layer, which is elsewhere extremely 
thin and inconspicuous, is comparatively well developed. 

Anterior to the brain are numerous cephalic nerves (PI. 6, fig. 53), 
which pass forward between the basement layer and the thin circu- 
lar muscles as in some species of Carinella. In the nephridial 
region the lateral nerves press closely against the outer circular 
muscles which here bend inward to encroach on the longitudinal 
muscular layer (PI. 8, fig. 57). The fibrous core now lies close 
against the muscles, while its sheath of cellular elements is situated 
peripherally, and between the nerve core and the basement layer. 
Behind the nephridial region, or the region of the thickening of the 
inner circular muscles, the nerve core sinks fully half way through 
the layer of longitudinal muscles which here closely surround it on 
three sides (PI. 9, fig. 60) . On the outer side alone are the cellular 
elements and sheath. 

A transverse section through this region (PI. 8, fig. 58) is strikingly 
like a similar section through Carixoma so far as the muscular and 
nervous layers are concerned. It can be demonstrated, however, 
that a few delicate fibers from the outer circular muscles bend 
inward and continue to lie actually internally to the nerve core (PL 
9, fig. 60). 

In the intestinal region the nerve core again approaches the base- 
ment layer, and the cellular elements of the sheath lie both dorsal 
and ventral to it (PI. 10, fig. 63). It has plainly regained its posi- 
tion between the outer circular muscles and the basement layer. 

The explanation for such an inward migration of the nerve cords 
in a limited portion of the body is not immediately apparent. Such 
a change of position can hardly be due to the influence of mechani- 
cal stresses. It represents perhaps a case of arrested migration of 
the nerve cords, which in Carinoma have assumed a similar position 
throughout the body. 

The proboscis nerves are as in related genera ; the pair of esopha- 
geal nerves is well developed, as are also the upper and lower dorso- 
raedian nerves as far back as the thickening of the inner circular 
muscles. The median nerve found beneath the esophagus is fairly 
conspicuous anteriorly, but none of these nerves deserves special 
comment. 
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The lateral sense organs are remarkably highly specialized and 
provided with a special musculature. This musculature consists of 
a dorsal and a ventral band of fibers from the longitudinal muscles. 
These pass obliquely above and below the nerve cord respectively^ 
and are nearly as large as the nerve core itself (PI. 7, fig. 56). They 
spread out in a fan-shaped fashion among the sensory epithelial 
cells. 

The sense organs are situated near the posterior end of the red- 
dish brown band seen in specimens after preservation, where they 
are conspicuous because of their lack of color. Each sense organ is 
situated exactly on the lateral margin of the body a short distance 
in front of the nephridiopores. They appear as crater-like depres- 
sions with steep walls, and are capable of considerable independent 
movement in life. 

The sensory cells lining the sense organ are small, slender, pro- 
vided with long cilia, and are sharply differentiated from the sur- 
rounding epithelium by their lack of those deeply-staining gland 
cells, which are elsewhere very abundant in this region of the body. 
There are numerous other gland cells, however, of a very different 
nature and having peculiar staining properties, being only pale blue 
with haematoxylin and orange. The nervous supply for the sense 
organs comes directly from the underlying lateral nerves. In the 
region of the sense organs the outer circular muscular layer is inter- 
rupted, so that the lateral nerves lie among oblique and longitudinal 
muscles situated immediately beneath the sense organs. 

Reproductive organs. — The sexual glands develop in the small 
amount of parenchyma above the lateral vessels, and when fully 
matured encroach upon the longitudinal muscles in the dorsal half 
of the body. They are scattered irregularly, although they appear 
to lie in pairs anteriorly (PI. 5, fig. 47). When mature, they are 
closely packed together in a single row above the lateral blood ves- 
sel on each side, and extend quite through the longitudinal muscular 
layer (PI. 10, figs. 03, Oo). Their ducts open directly on the dorso- 
lateral aspects of the body (PI. 9, ^^, 59). Sexual products are 
nearly mature in August. 

Parasites, — Two of the specimens sectioned had in the intestinal 
canal thousands of gregarines, which were well preserved and beau- 
tifully stained. Other, and larger parasites, in the ova showed divi- 
sion into 16 or more oval bodies, and these may possibly represent 
a stage in the life history of the intestinal gregarine. 
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HaMtat, — Common in rather sandy locations on the flats in San 
Pedro Harbor, California, from half-tide to low water. Also under 
stones at Dead Man's Island, San Pedro. The species is often asso- 
ciated with a small white species of Carinoma {C, mutainlis), 
which it so closely resembles in size and color in life as to be easily 
mistaken by a merely superficial examination. The presence of dis- 
tinct intestinal diverticula and the broad and flattened posterior 
extremity of the latter genus, however, will serve to distinguish it. 
After preservation the reddish brown band which appears in Cari- 
NOMELLA renders the identification very easy. A white Carinella 
( C. peUucida) has been collected in the same locality, but this is 
always minute in size and very slender. A whitish Zygeupolia 
(Z. littorcUis) is also found at San Pedro, but this may easily be 
recognized by its narrow, pointed head. And, finally, pale, imma- 
ture individuals of Mtcrura griffini occur in the same locality, but 
the presence of lateral cephalic furrows will distinguish this species 
from the above mentioned. 

Carinoma Oudemans. 
Quart. Journ. Micr. Sci., 25, Suppl., pp. 1-80, 1885. 

Body usually slender, often thickened and rounded anteriorly, 
flattened in intestinal region ; head usually wider than parts imme- 
diately following ; mouth situated immediately behind the brain ; 
proboscis pore subterminal. Lateral slits, cephalic grooves, ocelli, 
and cerebral sense organs wanting, although a row of sensory pits 
occurs in the median line on the dorsal side of the head in at 
least three of the four known species. Intestine with paired, lateral 
diverticula. 

Body musculature composed of two muscular layers throughout 
length of body, and of localized supplementary layers. These con- 
sist of a thick internal longitudinal layer and a thin external circu- 
lar layer, but in the esophageal region a second circular layer lies 
internal to the longitudinal muscles, and just in front of the 
nephridial region becomes enormously thickened. In the anterior 
portions of the esophageal region a double set of distinct diagonal 
muscles lies just internal to the outer circular muscular layer. 

The lateral nerves are situated within the longitudinal muscu- 
lar layer. 



144 bulletin: museum of comparative zoology. 

In the anterior portions of the esophageal region are three pairs 
of longitudinal blood vessels, of which one pair represents the main 
lateral vessels and lies beside the esophagus, a second pair lies 
beside the proboscis sheath, and the third pair is situated internal to 
the ventral wall of the proboscis sheath and projects freely into the 
rhynchocoel. 

But a single species of this uncommon but widely distributed 
genus is as yet known from the Pacific coast, and only three species 
have been found in other parts of the world. The latter are C. 
armandi Oudemans, from the coasts of Europe, C. patagonica 
BQrger, from the Straits of Magellan, and C, tremaphoros C. B. 
Thompson, from New England. 

9. Carinoma mutabilis Griffin. 
Ann. New York Acad. Sci., 11, p. 204, 1898. 

Carinoma griffini Coe, Proc. Wash. Acad. Sci., 3, p. 20, 1901. 
Carinoma mutabilis Coe, Harriman Alaska Expedition, U, p. 115, 
1904. 

PI. 12, figs. 76-80; PI. 13, figs. 81, 82; PL 14, figs. 83-87; PI. 

15, figs. 88, 89. 

This interesting species can be distinguished from the other 
nemerteans at present known from the Pacific coast by the above 
generic diagnosis, and especially by the slender body, rounded 
anteriorly and much flattened towards posterior extremity, which is 
remarkably broad and fiat ; head rounded or emarginate in front, 
wider than neck ; color pure white anteriorly, with cream-colored or 
brownish intestinal region. The worms often show a tendency to 
coil the posterior portions of the body in a spiral. 

There is very great variation in size, small individuals being 
scarcely more than 25 mm. in length, while the largest specimen 
recorded measured more than half a meter when fully extended^ 
with a diameter of but 3 to 5 mm. On the California coast few 
individuals were collected which were above 20 cm. in leng^, 
while the average size was much less. 

Griffin ('98, p. 204) describes considerable variation in size, form. 
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habits, and internal anatomy, and indicates these peculiarities by 
two varietal names. Careful study of his preparations, however, 
and a comparison with specimens collected in California, show such 
a close intergradation that it seems certain that all the forms of the 
genus thus far collected on the Pacific coast belong to a single 
variable species. The apparent amount of gelatinous tissue, or 
parenchyma, is largely dependent on the state of contraction of the 
parts. 

After preservation the natural colors are completely lost; the 
body becomes nearly cylindrical and is flattened only towards its 
posterior extremity ; head is not usually distinctly marked ofE from 
body, and in only a few specimens is it broadened as in life. 

In internal organization the species agrees closely with the descrip- 
tions and figures which Bttrger has published for C. armandi (*95) 
and C. patagonica ('96). Bergendal has recently (:02, :03, and 
:(M) furnished additional observations on C, armandi. In many 
details, however, the present species presents such interesting ana- 
tomical peculiarities that a rather extended description of the inter- 
nal anatomy seems to be warranted. 

Integument and body walls, — 1. The outer integument, with its 
superficial layer of columnar ciliated cells and deeper layers of gland 
cells, is much as in C. armandi. About the middle zone of this 
epithelial layer we meet an irregular network of slender flbers, cor- 
responding to the muscular layers described by Bttrger ('95) . Ber- 
gendal (: 02, p. 14) has also described these epithelial muscles in 
detail. In the species at hand, both circular and longitudinal layers 
are readily distinguished. 

2. The basement layer (PI. 12, fig. 79; PL 13, figs. 81, 82) of 
fine connective tissue fibrils and gelatinous tissue is far more highly 
developed than in any of the other species of the genus. In the 
esophageal region it is about equal in thickness to the integument 
itself, but decreases greatly faither back. 

3. Beneath the thick basement layer, and not sharply demar- 
cated from it, is a comparatively loose sheet of circular muscular 
fibers (PI. 12, ^^. 79). These fibers are more slender and scattered 
than those of the other muscles of the body, and are intimately con- 
nected with the surrounding connective tissue. The layer varies 
greatly in thickness in different portions of the body, but is never 
very strong. It extends throughout the length of the body. 
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4. A sharply marked layer of diagonal muscles (PL 12, fig. 79, 
dm) lies just external to the main longitudinal layer. This oblique 
layer is made up of two distinct sheets of fibers separated by a thin 
layer of connective tissue. The parallel fibers of the outer sheet of 
oblique muscles cross those of the inner sheet at nearly right angles, 
and are thus most conducive to the strength of the body. The 
oblique muscles thin out and disappear near the end of the eso- 
phageal region. 

Besides the definite layers, the integument is penetrated by 
numerous irregularly arranged f bers similar to those found in 
Cakixella and Carixomella. 

5. In most regions of the body the main longitudinal muscular 
layer presents a thickness greater than that of all the other muscular 
layers combined (PL 12, fig. 79 ; PL 13, figs. 81, 82). Throughout 
the intestinal region the outer circular layer becomes extremely thin, 
while all the others except the longitudinal layer disappear entirely, 
so that this latter represents almost the whole of the musculature. 
Only in a limited portion of the esophageal region do the inner 
circular muscles rival it in thickness. The lateral nerve cords lie 
imbedded in this layer (PL 13, figs. 81, 82), which forms the inner- 
most portion of the body walls proper. 

6. Internal to the longitudinal muscles lies the gelatinous tissue, 
or parenchyma, of the body cavity. This layer is but slightly devel- 
oped in most parts of the body, and in the anterior esophageal 
region is scarcely represented. Farther back it is more conspicuous, 
but is never voluminous in this genus. 

7. The inner circular muscular layer (PL 12, fig. 79 ; PL 13, fig. 
81) can be followed continuouslv from the mouth to the anterior 
end of the intestinal region. Its fibers are continuous with those 
of the proboscis sheath, and, as stated below, it appears to originate 
as a further development and prolongation of the proboscis sheath 
musculature. Anteriorly it is even thinner than the outer circular 
layer, but toward the posterior end of the esophageal region it 
increases so greatly in massiveness that for a short distance it 
exceeds in thickness the other muscular layers combined (PL 13, 
ftg, 82). Having reached its maximum development (near the 
efferent nephridial ducts) it suddenly disappears entirely, its dorsal 
portion remaining for a few sections as a semicircular arch above 
the prolK)scis sheath. 
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Where this layer is most massively developed (PI. 13, fig. 82) the 
dorsal and ventral median nerves become greatly increased in size, 
and lie immediately on its periphery above and below. This inner 
circular layer belongs more properly to the viscera (alimentary canal 
and proboscis sheath) than to the body walls. It is not composed 
exclusively of circular muscular fibers, but contains an abundance of 
longitudinal ones arranged in minute bundles (of a few fibers each) 
between the circular fibers. 

Throughout its length the inner circular layer is connected with 
the outer both dorsally and ventrally by means of fibrous decussa- 
tions (PL 13, fig. 81). 

In the head (PI. 12, 6g. 78) an outer circular muscular layer lies 
immediately beneath the cephalic glands, while the blood lacunae 
are mainly surrounded with longitudinal muscles. A few circular 
fibers surround the rhynchodaeum, but the layers are all more or 
less interrupted by irregular oblique or dorso- ventral fibers. 

A thin band of longitudinal muscles lies between the proboscis 
sheath and alimentary canal, as described below. 

Proboscis sheath. — The proboscis pore is minute and situated 
subtermmally (PI. 12, fig. 76). 

The proboscis sheath is strongly developed. There is a single 
muscular layer composed of circular fibers interspersed with longitu- 
dinal fibers in small groups. The muscular layer is throughout 
much thicker than in either of the other species of the genus. In 
the esophageal region this musculature is continuous with the 
internal circular muscular layer, which becomes so enormously 
thickened in the nephridial region (near the posterior end of the 
esophagus). The rhynchocoel is thus bound up in the same muscu- 
lature as the esophagus (PI. 13, fig. 81). 

Burger ( '95) prefers to consider the muscular layers of the pro- 
boscis sheath as wanting in the region where the internal circular 
muscular layer is developed (in the whole of the esophageal region) , 
and that its walls consist only of a flattened epithelium supported 
by a thin basement membrane. The musculature of the proboscis 
sheath, however, is encountered in front of the mouth, and extends 
without a break as far backward as the anterior end of the intestinal 
region. In the region of the mouth it is clearly evident that these 
same muscular fibers which compose the muscular wall of the pro- 
boscis sheath extend ventrally and surround the esophagus. At 
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first there are a few straggling fibers only, but farther back they 
increase in numbers until they form the enormously thick layer of 
internal circular muscles. This layer, then, would represent merely 
a great development and ventral prolongation of the proboscis 
sheath musculature. The character of the layer is the same as b 
seen in the proboscis sheath in the intestinal region ; that is, circu- 
lar fibers interlaced with those which run longitudinally. 

Between the rhynchocoel and the esophagus is a musculature con- 
sisting of a dorsally placed sheet of circular fibers, and a ventral 
layer of longitudinal muscles. These longitudinal muscles are 
evidently homologous with the massive muscle-bundle found in the 
same position in Carinomella (p. 129). These layers are most 
distinct in the anterior esophageal region, and practically disappear 
when the internal circular muscles become most massive. 

The rhynchocoel is of greatest diameter in the anterior portion of 
the esophageal region (PI. 13, fig. 81), narrows greatly in the 
nephridial region (PI. 13, fig. 82), and widens abruptly again at the 
point where the internal circular musculature ceases. 

Alimentary canal, — Mouth situated behind brain and provided 
with thick, folded lips, and a highly columnar ciliated epithelium, 
as in the related species. Esophageal canal is extremely short, and 
becomes very narrow in region of greatest thickening of inner 
circular muscle and just before opening into the broad intestinal 
canal, with its deep lateral diverticula. But even in this short 
distance the esophagus is divided into two distinct chambers (PI. 
12, fig. 76), which are clearly distinguished in the living worm. 
The anterior chamber, or esophagus proper, leads directly from 
mouth, and is opaque whitish and has a glandular appearance in 
life. It presents a distinct constriction before opening into the 
posterior esophageal cavity, or stomach. The two chambers are 
well marked, both anatomically and histologically, in the mounted 
sections. 

The anterior chamber is lined with highly columnar ciliated and 
glandular cells, the former having comparatively short cilia, and the 
latter a rather homogeneous secretion, as described for C arinomella 
(p. 137), while the stomach has a much thinner epithehuro, with 
fewer and longer cilia and with peculiar granules of secretions in 
the gland cells, as is also described for Carinomella (p. 138). The 
epithelium of both chambers is similar to that described by Miss 
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Thompson (: 02) for the similar portions of the alimentary canal of 
Zygeupolia. 

The posterior portion of the stomach becomes very much con- 
stricted because of the great growth of the inner circular muscles of 
the body walls (PI. 13, fig. 82), but at the posterior end of these 
muscles it spreads out suddenly into the broad intestinal canal (PI. 14, 
fig. 83). As shown in PI. 12, f\g, 76, there are a few very small in- 
testinal diverticula anterior to those which are fully developed. The 
gradation between stomach and intestine is thus apparent, and the 
demarcation is as gradual histologically as anatomically, as in 
Zygeupolia. The intestinal diverticula are very deep (PI. 12, 
fig. 76 ; PI. 14, fig. 87) and are often forked distally, very much as 
in Cerebratulus. 

3lood vascular system. — In the portions of the head in front of 
the brain we find very large blood lacunae, which are much inter- 
rupted and divided into communicating chambers by fibrous strands 
of tissue extending from the doraal to the ventral sides (PI. 12, fig. 
78). The lacunae of the two sides find abundant channels of com- 
munication through lacunae lying both above and below the rhyn- 
chodaeum. The anterior ends of some of these lacunae are lined 
with clusters of deeply staining gland cells, the secretions of which 
are discharged directly into the blood spaces. They resemble the 
clusters of glands found in certain portions of the rhynchocoel in 
various other species. 

At the anterior end of the mouth, and immediately behind the 
attachment of the proboscis to the rhynchodaeum, the lateral blood 
spaces become divided into a dorsal and a ventral pair of vessels, as 
in the other species of the genus. The ventral pair constitute the 
main lateral vessels which extend throughout the length of the 
body, while the dorsal pair unite with the ventral just back of the 
nephridial region. The ventral are distinguished from the dorsal 
not only by position, but also in having much thicker walls — that 
is to say, the ventral vessels have a strong fibrous sheath, while the 
dorsal are mere spaces in the parenchyma with extremely few fibers 
in their walls. It often happens that the ventral appear much 
smaller than the dorsal vessels, but this is probably because the con- 
tractile fibers of the former contract so as to greatly diminish the 
size of the vessel on the death of the animal, just as the arteries, 
with their more muscular walls, are smaller than the corresponding 
veins in the dead body of a vertebrate. 
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Just back of the brain a pair of branches from the main lateral 
vessels pass obliquely upward to enter the cavity of the pro- 
boscis sheath. These vessels lie on the ventrolateral borders of the 
rhynchocoel and project freely into its cavity. Near the middle of 
the esophageal region they disappear, and probably join the dorsal 
pair of lateral vessels, as in C, artnandi. I was unable to demon- 
strate any distinct communications, however, in the sections at my 
command. 

Nephridia, — The pair of nephridial canals makes its appearance 
near the posterior end of the esophageal region, and extends a 
short distance backward into the intestinal region. In the anterior 
portions of the canals we find small, but complexly branching 
tubules, which grow out into the ventral walls of the lateral blood 
vessels, as descril)ed for other species of the genus. These tubules 
are often almost completely surrounded by the blood, and the mass 
of tubules constitutes the so-called nephridial gland (PI. 14, figs. 84, 
85). This mass of tubules does not extend into the cavity of the 
blood space nearly so far as in (7. patagonica, but the tubules are 
much more profusely branched than in C, artnandi. The condition 
in C. mtUabilis is in many respects intermediate between the two 
other species, and the general structure is closely similar to that 
which Burger ('95) describes and figures in Carinina grata. The 
minute tubules of the nephridial gland are lined with flattened 
epithelium which lies in close contact with the similar epithelium of 
the blood space. The complex of tubules extends backward just 
about as far as the position of the external openings of the efferent 
nephridial ducts — near the posterior end of the esophageal region. 
Behind this point the nephridial canal changes its character entirely. 
The tubule increases greatly in size (PI. 13, fig. 82; PI. 14, figs. 83, 
84), separates from the wall of the blood vessel, is no longer 
branched or convoluted, and its epithelial lining changes from flat- 
tened to columnar cells. These cells do not exhibit clearly marked 
boundaries, but their positions are indicated by the regularly 
arranged oval nuclei. Each cell commonly shows a very few short 
cilia. The wide ciliated canal continues backward, with a few 
irregular twists, into the anteiior portion of the intestinal region. 
Here it bends sharply on itself and passes forward again to the 
region of the thickened internal circular muscles, where it enlarges 
still more, and then bends obliquely upward, passes internal to the 
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lateral nerve cord, and opens to the exterior on the dorso- lateral! 
aspect of the body (PL 13, fig. 82). 

As stated above, the efferent ducts lie in the same region as the 
posterior ends of the nephridial glands. Back of this point a cross 
section nearly always shows two sections of the nephridial canal 
just ventral to the lateral blood vessel (PI. 14, fig. 83). One of 
these sections commonly lies nearer the median line than does the 
blood vessel, and this represents that portion of the canal which is 
passing posteriorly, while the other lies a little nearer the lateral 
margin of the body, and corresponds to the limb of the vessel which 
is pansing forward toward the efferent duct. Both limbs lie just 
internal to the longitudinal muscular layer, but sometimes (PI. 14, 
fig. 83) penetrate this layer, and are connected with the outer por- 
tions of the body walls by strong fibrous bands. 

The efferent ducts, which are narrower than the longitudinal 
canals, pass just externally to the dorsal pair of lateral blood 
vessels, and in penetrating the outer circular muscular layer spread 
out and lose their characteristic lining of columnar epithelium. 

In figure 82, PI. 13, and figure 83, PI. 14, the large efferent duct 
on the left side opens directly outward, while the small duct beside 
it, and nearer the median line, runs far backward and then bends 
forward to the efferent duct. On the right side the nephridial sys- 
tem is cut a little more posteriorly. The canal lying in contact with 
the dorsal lateral vessel is the right efferent duct, which in thia 
instance bends obliquely backward. The nephridial canal lying 
nearest the lateral nerve is the limb which passes forward to the 
efferent duct, while the one lying nearer the median line is the limb 
which runs backward. Occasionally a third canal is cut on one 
side, and this is where a bend occurs in one of the longitudinal 
canals. 

Nervous systein, — The nervous system is closely similar to that 
in C. armandi^ as described by Bttrger ('95). The brain is volumi- 
nous and both commissures are large. 

A pair of large buccal nerves is given off from the internal borders 
of the ventral ganglia immediately behind the commissures. These 
nerves lie immediately beneath the epithelium of the mouth and 
anterior portion of the esophagus, as in other genera. 

The large dorsal median nerve extends from the dorsal commis- 
sure backward into the intestinal region. Anteriorly it lies external 
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to the outer circular muscular layer (PI. 13, fig. 81), bat back 
toward the nephridial region it breaks through the outer circular, 
diagonal, and longitudinal muscles, and takes up a position just out- 
side the enormously thickened inner circular muscles. Back in the 
intestinal region it lies directly upon the proboscis sheath (PI. 14, 
fig. 83) . 

A ventral median nerve is also present. This nerve likewise lies 
outside the outer circular muscles in the anterior esophageal region 
(PI. 13, fig. 81), and passes inward to occupy a position between the 
two circular muscular layers farther back. It is most conspicuous 
where the inner circular muscles are tliickest (PI. 13, fig. 82) , as 
figured by Bttrger for C. patagonica. 

The lateral nerves lie close to the diagonal muscles in the anterior 
esophageal region, but toward the nephridial region pass somewhat 
internally and lie imbedded in the midst of the longitudinal muscles 
(PI. 13, ^g. 82 ; PL 14, figs. 83, 87). * 

Cephalic sensory pits, — A number of small sensory pits are 
situated on the dorsal surface of the head in the median line between 
the brain and the tip of the snout. Such organs were first dis- 
covered in Carinoma tremaphoros by Miss C. B. Thompson (:00, 
p. 627), and have since been found by Bergendal (:C)3, p. 610) in 
(J, armandi. 

Whether future study will reveal their presence in C. patagonica 
Bttrger is of course a matter of speculation, but since they are known 
to occur in three of the four described species of the genus and have 
been found in no other nemerteans they may be looked upon as 
probably characteristic of the genus. 

In the first specimens of C mutabilis which I examined, these 
sense organs were very inconspicuous, and were not mentioned in my 
previous description of the species (:01, p. 20). They are actually 
present, however, in all of my preparations. 

Their structure agrees closely vnth the account given by Bergendal 
(:03, p. 610), but in no case are tbey sufliciently well preserved to 
reveal any other details of structure than those mentioned by Miss 
Thompson and by Bergendal (see p. 62). They agree with Ber- 
gendaFs description and differ from those described by Miss Thomp- 
son in being well separated from the surface of the integument and 
in l)eing connected with the exterior by a narrow canal only. Ber- 
gendal states in a later paper (: 04) that such apparent differences 
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are actually due to the states of contraction of the parts. Their 
number apparently varies from 6 to 10 in different individuals. 

Reproductive organs, — Ovaries and spermaries develop between 
the intestinal lobes and are mature in August, both on the California 
coast and in Puget Sound. 

Habitat — In sand and in hard blue clay between tides, and on 
piles of wharf, in Strait of Juan de Fuca and in Puget Sound, 
(Griffin, '98) ; between tides, Vancouver Island, collected by Shearer 
(Coe, :01); common in sand between tides in San Pedro Harbor, 
California ; also found in sand in San Diego Harbor, California, but 
not in abundance. 

Cephalothriz Oersted. 
Entwurf der Plattwtlrmer, Kopenhagen, 1844. 

This genus includes very long, slender, filiform species which 
show a tendency to coil in a close spiral. Brain situated well 
behind tip of snout ; mouth several times as far posteriorly. Head 
sharply pointed in extension ; proboscis pore on ventral side a lit- 
tle back of its extremity. Inner circular muscular layer very much 
reduced, or (commonly) entirely absent, the body musculature con- 
sisting of a thin outer circular muscular layer and a strong inner 
longitudinal layer ; lateral nerves situated in the longitudinal mus- 
cular layer ; cerebral sense organs and cephalic furrows wanting. 
These worms resemble in external appearance some of the slender 
nematodes. 

A single species, which is also found in European waters and on 
the east coast of North America, occurs abundantly on the Pacific 
coast of Alaska. Three other species of the genus have been 
described from Europe and a fifth occurs in the Indian Ocean at 
the Maldive Islands (Punnett, :0V*). 

10. Cephalothriz linearis (Rathke) Oersted. 

Planaria linearis Rathke, Skrivter af Naturhist. Selsk. Kjoben- 

havn, 5, p. 84, 1799. 
Cephalothrix linearis Oersted, Entwurf der Plattwttrmer, p. 82, 

Kopenhagen, 1844. Coe, Proc. Wash. Acad. Sci., 3, p. 19, 
. 1901 ; Harriman Alaska Expedition, U, p. 19, 1904. 
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This is a very slender thread-like species, capable of great exten- 
sion and contraction. Individuals may be extended till they 
resemble a very fine thread, 7 to 15 cm. or more in length, bat 
when disturbed commonly coil themselves into a closely wound 
spiral. Body usually rather thicker in the middle and tapering 
toward both extremities. Head very long, acutely pointed when 
extended. Proboscis-pore situated ventrally. Mouth very far back ; 
commonly distant from tip of snout four to five times as far as is 
the brain. 

Ocelli, — Wanting in adults, although the embryos are provided 
with a single pair soon after leaving the egg. 

(^olor, — Usually whitish or pale yellow throughout, but some 
specimens have a distinct reddish tinge, and some are gray, green- 
ish, or pale green. 

Habitat — The species is very common well up toward high- 
water mark under stones in muddy places, among decaying mas- 
sed, etc. The worms were commonly found where the mud was 
black, slimy, and very foul. Scores of specimens were sometimes 
found under a single stone. They were often associated with 
slender reddish nematodes. Very abundant at New Metlakahtbi; 
Glacier Bay ; Sitka ; Orca, Prince William Sound ; and at other 
places on the Pacific Coast of Alaska (Coe, :0l). The species is 
also common on the coast of New England, and is likewise found 
along the shores of northern Europe and in the Mediterranean. 

Taeniosoxna Stimpson. 

Taenio8oma Stimpson, Proc. Acad. Nat. Sci. Phil., p. 162, 1857. 
Folia Delle Chiaje, Mem. sulla storia e notomia degli animal! 

senza vertebre del regno di Napoli, Naples, 1823-28. 
Kupolia Ilubrecht, Report of Challenger Exped. Zool., 19, 1887. 
Eupolia Bttrger, Fauna u. Flora von Neapel. Monogr. 22, p. 598, 

189;"). 
Taeniosoma Coe, Proc. Wash. Acad. Sci., 3, p. 61, 1901. 

For reasons stated elsewhere (Coe, : 01, p. 4) it seems absolutely 
necessary to adopt for this genus the name given by Stimpson in 
1857 rather than accept that of Ilubrecht of 30 years later, evea 
though most European writers have ignored Stimpson's brief, bat 
careful, diagnoses. 
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The species belonging to this genus show a remarkable specific 
variation in the general shape and size of the body. Some are 
characterized by extremely long, slender, flattened, and much 
twisted bodies, while others are short, thick, and cylindrical. In 
all the species, however, the snout in life is rounded in front and is 
sharply marked off from the parts immediately following by lateral 
constrictions. Horizontal furrows are wanting, but small, oblique 
or transverse grooves may be present on the head. In strong con- 
traction the esophageal region becomes greatly swollen, the head is 
drawn in so that the anterior end of the body is large and sharply 
truncated. 

Proboscis sheath and proboscis short, seldom reaching more than 
one third the length of body. Proboscis opening subterminal, 
minute. Mouth a small round opening on the ventral surface 
immediately behind the ganglia. 

Muscular layers of body composed of a thick outer longitudinal, 
a circular, and a less thickened inner longitudinal layer. Outside 
the muscular layers is a well developed cutis, composed of a thick 
inner layer of connective tissue and an outer layer of glandular 
tissue. The external epithelium is thin, as compared with the other 
layers of the body, though the fibrous layer separating it from the 
cutis is well developed. The musculature of the proboscis consists 
of an inner longitudinal and an outer circular muscular layer. Con- 
sequently there can be no muscular crosses. 

The cephalic glands are enormously developed. They stretch 
backward on all sides beyond the brain, and even reach some dis- 
tance into the esophageal region. 

The lateral nerves lie immediately outside the circular muscular 
layer. There are three longitudinal blood vessels. 

Ocelli are usually present in great numbers, though very small. 

The worms are sluggish in their habits, are unable to swim, and 
usually show great irregularities in the diameter of the body. They 
are prone to twist themselves in sharp coils, or in knots, and often 
lie in lumps. They are usually capable of contracting and extending 
their bodies to a remarkable degree. 

Three species of this widely distributed genus are represented in 
these collections. One of these forms has been found only on the 
coast of Alaska and in Puget Sound, the second is known only 
from the coast of California, while the third has as yet been col- 
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lected only from the west coast of Central America and the Gala- 
pagos Islands. 

All these forms are of large size, being among the largest 
nemerteans of their respective regions. 



11. Taeniosoxna princeps Coe. 

Proc. Wash. Acad. Sci., 3, p. 62, PI. 2, figs. 3, 4, 1901. Harriman 

Alaska Expedition, 11, p. 62, 1904. 

This species can be easily recognized from the large size of the 
worms (becoming 2 meters long and 20 mm. in diameter) and by 
their deep ocher yellow color, sometimes with orange or brownish 
tinge, thickly sprinkled on dorsal surface with minute, dark red 
spots and blotches, which are often arranged in irregular longitudi- 
nal lines. Ventral surface paler, often with greenish tinge, without 
the reddish spots. When body is strongly contracted anterior por- 
tions are greatly swollen and snout is completely withdrawn into 
posterior portion of head. 

Ocelli numerous, commonly 40 or more in an irregular group on 
each side of snout. 

Cephalic glands enormously developed. 

Nephridia situated in anterior and middle portions of esophageal 
region, provided with several small efferent ducts on each side. 

Cerebral sense organs voluminous, extending forward on the 
external and lateral borders of the very large dorsal ganglia nearly 
as far as the ventral commissure. 

Further details of anatomical peculiarities may be found in the 
papers cited. 

Habitat. — A single fragmentary specimen of this gigantic nemer- 
tean was found in Griffin's collection from Port Townsend, Wa«h. 
The species has been recorded from Cape Fox, Yakutat, and Prince 
William Sound in Alaska (Coe, : 01) . All were found under stones 
in hard mud at low water. 

The worms contract strongly when handled, throwing the surface 
of the body into strong, circular wrinkles, and often coil the poste- 
nor portion into a close spiral. 

Sexually mature late in summer ; the oviducts open dorso-laterally. 
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12. Taeniosoxna xnexioana Bilrger. 
ZooJ. Jahrb. Abth. Syst., 7, p. 236, PI. 8, fig. 6 ; PJ. 9, figs. 2, 3, 1893. 

This species occurs very abundantly on the west coasts of Panama 
and Mexico, and at the Galapagos Islands, but has not been found 
elsewhere. It belongs to that group of the genus having slender 
bodies which do not contract to any excessive amount when dis- 
turbed or killed. The worms reach a very considerable size, those 
one or two meters long and 5-7 mm. wide being common. Speci- 
mens in collections often measure at least half a meter in length. 
In shape the body is slender, fattened when strongly contracted, 
largest just back of head ; intestinal region broad and flat ; posterior 
extremity very slender. Snout of moderate size, distinctly marked 
off from posterior portion of head by conspicuous lateral transverse 
grooves which form an annular constriction when contracted. 
Ocelli numerous, situated in an elongated cluster on each lateral 
border of snout. 

Color dark brown, with very numerous fine white rings encircling 
the body at irregular intervals throughout its whole length. Some 
of the rings are very much finer than others, and many are more 
or less broken and incomplete. A large specimen has several hun- 
dred of these rings, which remain sharp and conspicuous after the 
worms have been kept in alcohol for many years. Snout bordered 
laterally and anteriorly by narrow horizontal white band, which 
passes through or immediately above terminal proboscis pore and 
joins the first white ring, which occurs at junction of snout to poste- 
rior portion of head. White rings commonly 1 mm. or less in 
breadth, while alternating brown bands are about 3 mm. wide in 
moderate extension, but are considerably narrower than diameter of 
body. 

Habitat — The species has previously been reported from the 
west coasts of Panama and Mexico, and from the Galapagos Islands 
(Btlrger, '93). A number of large specimens were collected by Mr. 
Alexander Agassiz and by the Hassler expedition on the west coast 
of Panama. Several large specimens in the Yale Museum were col- 
lected in the same region by Mr. Bradley and another lot by Mr. 
McNeil. It is apparently the largest and most abundant nemertean 
found in that region. 
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13. Taeniosoxna piinnetti Coe. 

Harriman Alaska Expedition, 11, p. 173, PL 16, figs. 1-3; PI. 18, 

fig. 6, 1904. 

Text-fig. 31. 

This species is rather common along the coast of California at a 
depth of a number of fathoms, but is seldom found between tides. 
In internal anatomy it presents few characters deviating from those 
of related forms. The most characteristic features of external 
appearance and internal structure are as follows : — 

Body large, soft, flabby, very contractile, rounded in esophageal 
region, and much flattened posteriorly when well extended ; very 
short and subcylindrical when strongly contracted ; head ^d 
anterior portions of body extremely contractile ; smooth and some- 
what flattened when moderately extended, but abruptly truncated, 
cylindrical, and thrown into deep circular wrinkles when contracted, 
the snout being withdrawn into the swollen succeeding portions of 
head. Mouth variable in size according to state of contraction of 
anterior portions of body ; large and elongated when head is well 
extended but small and rounded when head is strongly contracted. 

Esophageal region often greatly swollen, esophagus apparently 
serving to some extent as a respiratory organ, as has often been 
considered the case in Cere bra tulus. 

Color, — General color of body usually brownish red, mahogany, 
or dark red, with only a tinge of brown, often appearing as if cov- 
ered with a delicate whitish bloom. Anterior portion of head much 
deeper brown or almost black, on dorsal surface sharply marked off 
from a narrow white border which occupies the terminal and lateral 
margins of snout (Text-fig. 31). 

Ventral side of snout white ; this color is continuous with that of 
margins of dorsal surface, occasionally extending back on ventral 
side of head proper, and sometimes including mouth region also. 
Ventral surface of esophageal region of a reddish brown color, sim- 
ilar to that of dorsal surface, but of a paler and more grayish shade, 
often with grayish median band. Intestinal region of similar color bat 
much infloenced by gmyish of intestiiiiil canal, often pale gray in 
median line. 
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Size, — A large species, individuals often measuring 40-60 cm. in 
length and 8-10 mm. wide when extended. A preserved specimen 
still measures 20 cm. long, and 5-7 mm. in width in intestinal region, 
and 12 mm. just behind mouth. When strongly contracted the 
body of a large individual may be reduced to 6-8 cm. in length, 
being several times as thick as when extended. 

Ocelli minute but very numerous ; situated as an irregular cluster 
of forty to sixty or more small pigment spots 
on each side just ventral to the dark head 
shield (Text-fig. 31). 

Proboscis sheath remarkably long, extend- 
ing backward throughout greater portion of 
intestinal region. Proboscis large, the two 
muscular layers well developed. 

Cephalic glands enormously developed, 
extending back a short distance behind the 
mouth. 

Nephridia remarkably extensive, originat- 
ing a short distance posterior to mouth and 
extending nearly the whole length of eso- 
phageal region. Efferent ducts numerous, 8- 
12 on each side, but of small size, scattered 
at irregular intervals along the whole length 
of the nephridia, and, as usual, passing to the 
exterior immediately above the lateral nerves. 

Cerebral sense orga^is highly specialized, rather large, much 
elongated, situated laterally in the angle between dorsal and ventral 
ganglia. Near posterior end of dorsal ganglion, the sense organ 
enlarges until it is nearly as large as the ganglion, with which it 
fuses completely at its posterior border. 

Habitat, — Common among red algae, of color closely approx- 
imating that of the worms, in about 50 fms. between San Pedro 
and Santa Catalina Island, California. Common also in upward of 
20 fms. in Monterey Bay, California. Often caught on hooks by 
the Chinese fishermen in that locality. Sexually mature in August. 
Dredged by the Albatross off southern California (Sta. 2975, Lat. 
34° or N., Long. 119° 29' W.) in 36 fms., gravel and broken shells; 
temperature 57° F. These specimens after remaining 13 years in 
alcohol still retain indications of their characteristic coloring in life. 



Fio. 31. — Taeniosoma 
punnetti. Outline of 
anterior portion of 
body, showing posi- 
tion of cephalic mark- 
ings and ocelli; m, 
mouth. 
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The transverse black spot on dorsal surface of tip of snout is per- 
fectly distinct, the dorsal surface of body is pale brownish, while 
the ventral surface has lost all trace of original coloration. 

The worms are very hardy and tenacious of life, being able to 
live for a day or more among damp seaweeds. They may be kept 
for a long time in captivity, and do not break up when roughly 
handled. They are easily preserved without rupture, or without 
excessive contraction if killed slowly. Natural colors are well 
retained in formalin. 

Zygeupolia C. B. Thompson. 
Zool. Anz., 23, p. 151, 1900. 

Body moderately slender ; head very long and acutely pointed, 
without lateral furrows ; cerebral sense organs well developed, con- 
nected with exterior by ciliated duct opening into shallow pit on 
lateral margin of head ; ocelli wanting ; caudal cirrus conspicuous, 
with large central blood space connected both with lateral and with 
dorso-median vessels. Proboscis sheath extends throughout length 
of body ; proboscis with but two muscular layers — outer longitudi- 
nal and inner circular ; proboscis without retractor muscle. 

As stated by Miss Thompson (:02, p. 781) this genus undoubt- 
edly belongs to the family LineicUte, The absence of lateral 
cephalic furrows is not of very fundamental importance, for, as 
stated on p. 57, different species of the same genus sometimes show 
nearly all gradations between deep horizontal furrows and merely 
slight lateral grooves or pits into which the canals from the cerebral 
sense organs open. Cerehratulua coloratus Bilrger is an example of 
such a form in which lateral horizontal furrows are practicallj want- 
ing, while other members of this same genus have the most highly 
developed furrows of any nemerteans. 

14. Zygeupolia littoralis C. B. Thompson. 

Zool. Anz., 23, p. 151-158, 1900; Proc. Acad. Nat. Sci. Phil., 1901, 

p. 657-739, PI. 40-44, 1902. 

Text-figs. 4, 18. 
Tliis very interesting species which has been so carefully studied 
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and fully described by Miss Thompson (: 02) may be recognized by 
the following characters : — 

Body rather slender, usually 5-8 cm. in length, rather translu- 
cent. Head slender, when extended tapering to a fine point ; with- 
out cephalic furrows (Text-fig. 18), pure white in color. Esophageal 
region rounded ; white, very pale yellowish or flesh color. Intes- 
tinal region flattened in life, but rounded after preservation ; color 
varies from rose to pale yellow, light brown or chocolate brown, 
being largely dependent on the amount and character of the con> 
tents of alimentary canal. Posterior extremity provided with a 
conspicuous, although slender, white caudal cirrus (Text-fig. 4). 

In internal organization, the presence of an internal circular 
muscle at the beginning of intestinal region, the division of the 
anterior portion of alimentary canal into esophagus proper and 
stomach, the opening of the ciliated canals leading to cerebral 
sense organs into shallow lateral pits on margins of head in place 
of cephalic furrows, the absence of any retractor muscle of pro- 
boscis, and the absence of the inner longitudinal muscle of pro- 
boscis are among the more important peculiarities of the species. 

Habitat,— Common on the sand flats laid bare by the lowest 
tides in San Pedro Harbor, California. The species is here asso- 
ciated with several other forms to which it shows a general super- 
ficial resemblance. These are CarineUa pellucida^ CarinomeUa 
lactea^ Carinofna mutabilisy and immature individuals of Micrura 
griffini. The sharply pointed white head, without lateral furrows,, 
and the conspicuous white caudal cirrus, however, will serve to dis- 
tinguish Zyoeupolia from any of these other forms. 

Lineus Sowerby. 
The British Miscellany, London, p. 15, 1806. 

Representatives of this genus are characterized by slender^ 
sometimes thread-like bodies, usually rounded throughout. The 
body is commonly twisted and coiled into an irregular mass. The 
movements are sluggish. The animals creep over objects and 
readily move about on the surface of the water, but they are 
unable to swim. The body is extremely contractile ; the head is 
often slightly wider than the body, of oval shape, and is usually 
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provided with numerous minute ocelli, often arranged in a single 
row on each side of the head. A caudal papilla or cirrus, a diagonal 
muscular layer, and neurochord cells are all wanting. The pro- 
boscis sheath is often short in comparison with the length of the 
body. 

This genus is represented in the region covered by this report by 
at least seven species, of which but one (X. viridis) has been 
found in other parts of the world. 

15. Lineus viridis (Fabr.) Johnston. 

Planaria viridis Fabricius, in O. F. MilUer, Zool. Dan. Prod., 

1776; Fauna Groenlandica, p. 324, 1780. 
Planaria geaserensis Mttller, Zool. Danica, 2, p. 32, 1788. 
Nemertes obscura Desor, Boston Journ. Nat. Hist., 6, pp. 1 to 12, 

1848, 
Xfineus viridis Johnston, Catalogue British Non-parasitical Worms, 

pp. 27, 296, London, 1865. 
Jjineus viridis Coe, Proc. Washington Acad. Sci., 3, p. 65, 1901 ; 

Harriman Alaska Expedition, 11, p. 65, 1904. 

Body moderately slender, rounded throughout, but slightly flat- 
tened posteriorly ; head slightly wider than the parts immediately 
following ; cephalic slits long and deep, with pale margins above and 
below, reaching anteriorly close to the proboscis pore. The anterior 
end of the mouth does not reach quite so far forward as the pos- 
terior end of the cephalic slits. Length usually 100 to 200 mm. 

On each side of the head in front of the brain and close to the 
lateral borders is a single row of minute ocelli. The number of 
these is commonly from four to six on each side, though some 
individuals have as many as eight, and very young specimens but a 
single pair. 

Color, — The Alaska specimens were dusky or brownish green, 
becoming dark brown anteriorly, and commonly paler on the ven- 
tral surface, especially posteriorly. The species is extremely vari- 
able in color, and in other parts of the world green, olive colored, 
brown, red, and smoky black varieties have been described. The 
head is very pale on lateral margins and in front. The brain is 
large, reddish, and shows distinctly through the pigment of the 
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body. Cerebral sense organs paler but easily distinguished in life, 
with conspicuous canals leading to the posterior ends of the cephalic 
slits. 

Habitat, — Under stones at low water New Metlakahtla, Annette 
Island, Alaska (Coe, : 01, p. 65). This species, besides being found 
in Alaska, is widely distributed in northern waters. On the east 
coast of America it occurs from Long Island Sound to Greenland, 
and is found on nearly all the coasts of northern Europe. It has 
also been recorded from the Mediterranean, though it is there com- 
paratively rare. It is usually found under stones in muddy situa- 
tions between tides. 

16. Lineus torquatus Coe. 

Proc. Wash. Acad. Sci., 3, p. 66, PI. 5, figs. 8, 9, 1901 ; Harriman 

Alaska Expedition, 11, p. 66, 1904. 

PI. 3, fig. 28. 

The following brief diagnosis will serve to distinguish this species, 
of which a detailed anatomical description appears in the paper 
cited above : — Body rather stout for genus ; head short, pointed in 
front, slightly demarcated from body ; cephalic furrows rather short ; 
ocelli absent ; length commonly 10 to 20 or, rarely, 40 cm. in exten- 
sion, width 3 to 5 mm. 

Color, — Usually dark reddish brown, chocolate or purple above, 
sometimes flecked with minute, inconspicuous whitish specks ; paler 
and commonly more reddish beneath (PI. 3, fig. 28) ; a narrow 
transverse band of white passes across dorsal surface at posterior 
ends of cephalic furrows ; a white spot is situated on tip of snout 
and is usually, though not always, connected with transverse white 
band by white borders to cephalic furrows. Color of body is 
retained for many years in alcohol. 

Internal anatomy, — Proboscis slender, of medium size, colorless, 
internal longitudinal muscles practically wanting ; cephalic glands 
well developed ; esophageal nerves remarkably large, connected at 
intervals with the lateral nerve cords ; dorso-median nerve corre- 
spondingly highly developed ; nephridial canals extend through 
anterior half of esophageal region, of remarkably large size, some- 
times equal to lateral nerve cords in diameter, with a single pair of 
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very large efferent ducts situated at about two thirds the distance 
toward their posterior ends. For further details of anatomical 
peculiarities, see Coe, : 01 or : 04. 

Habitat, — Common in mud and under stones in muddy localities 
in Prince William Sound, Alaska (Coe, : 01). Also collected by Dr. 
W. H. Dall under stones, Unga Island, Alaska. These latter speci- 
mens, although collected 30 years ago, still retain a deep purple 
color, and the white spot on tip of snout can still be distinguished. 

The individuals are hardy and of sluggish movements. They do 
not break up nor contract excessively when thrown into killing 
fluid, and the proboscis is not usually averted when the animal is 
killed. Some, especially the smaller ones, when preserved are nearly 
cylindrical, but most individuals are flattened ventrally. 

17. Lineus rubescens Coe. 

Harriman Alaska Expedition, 11, p. 179, PI. 14, fig. 1 ; PL 15, figs. 

3,4; PI. 22, fig. 1,1904. 

PI. 3, fig. 33. 

This beautifully colored but rather uncommon Califomian species 
may be easily recognized by the following peculiarities : — 

Body very slender, rounded anteriorly, flattened in intestinal 
region; posterior extremity slender; head long, rather broad; 
cephalic furrows correspondingly long, reaching posteriorly as far as 
anterior end of mouth, which is situated well back from tip of 
snout. 

Size, — A small species, individuals seldom exceeding 10-15 mm. 
in length and 1 mm. in diameter. 

Color, — Anterior portions of body, except tip of head, pink or 
rosy flesh color ; sometimes bright pinkish red, and often with 
bluish tinge. Anterior end of head, both above and below, white, 
sharply marked off from pink color behind (PI. 3, fig. 33). Intes- 
tinal region varies from deep flesh color to pale purplish brown 
anteriorly, shading off to very pale pinkish toward posterior end of 
body. Ventral surface paler, but of similar color, often with still 
paler median line. . Intestinal lobes flesh color, buff, or occasionally, 
brownish or purplish. Head can be so much contracted that white 
tip will disappear. 
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A most Striking peculiarity of the color in esophageal region is 
that it becomes purplish or bluish after preservation in formalin. 
The bluish color is not permanent, however, but disappear in a few 
weeks. But when such specimens are cleared in cedar oil, a delicate 
bluish or bluish green color reappears in esophageal region, while 
intestinal region remains colorless or slightly brownish. 

Ocelli. — Two to four, or rarely as many as six to eight, ocelli on 
«ach side, irregular in shape, very dark reddish or almost black in 
color, are closely placed in a single row in whitish area on tip of 
head. Anterior ocellus on each side usually the largest, but the 
ocelli are often irregularly joined together, appearing rather as a 
row of scattered pigment masses on each side. In microscopic sec- 
tions the eyes appear deep blue in color. 

Cephalic glands extensive, reaching inward almost to the blood 
lacunae in anterior portions of head ; not extending behind brain 
except on ventral side, where they reach as far as posterior ends 
of cerebral sense organs. 

Cutis glands remarkably well developed. Back of mouth they 
sink gradually through the cutis and deeper into the external longi- 
tudinal muscular layer. Farther back the glands reach inward to 
the circular muscle except in the vicinity of the lateral nerves. 
Throughout intestinal region they border the whole surface of the 
circular muscles, except near the lateral nerves. 

Proboscis. — Proboscis sheath remarkably long for genus, extend- 
ing nearly to posterior extremity of body. Circular and outer lon- 
gitudinal musculature of proboscis of the usual proportions ; inner 
longitudinal muscles represented only by two bands placed symmet- 
rically on opposite sides of proboscis. These two longitudinal bands 
are of considerable thickness anteriorly, but gradually disappear 
farther back, allowing the internal epithelium to border the circu- 
lar muscles without interruption except from the nervous layer. 
Proboscis nerves well developed anteriorly, spreading out into a 
plexus farther back. 

Esophagus presents well marked division into esophagus proper 
and stomach. The former is lined with highly columnar, ciliated 
epithelium and provided with an abundance of glands. The cili- 
ated cells are situated superficially and their nuclei are not far 
removed from the surface, while the glandular cells lie mainly at a 
lower level and have their nuclei farther from the surface. The 
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stomach has comparatively few ciliated cells and the nuclei of all 
are far removed from the surface. The cells are all very slender, 
and are thickly packed with small granules of secretions. The free 
surfaces of the cells are irregular and covered with the secretion 
which partially fills the lumen of the esophagus, so that it is often 
difficult to determine exactly where the cells terminate. The 
ciliated cells of the esophagus proper, on the other hand, always 
show distinct free borders. 

Stomach is fully four times as long as esophagus, and at its pos- 
terior extremity enters the broad cavity of the intestine, which is 
provided with the usual lateral diverticula and exhibits the usual 
histological features. The transition from stomach to intestine is 
very abrupt both anatomically and histologically. 

Blood vessels nearly as in related species. Rhynchocoel vessel 
very short, leaving cavity of proboscis sheath in the immediate 
vicinity of the nephridial pores. 

Nephridia remarkably short, but with rather large branches; 
extending from near the mouth through anterior fifth of esophageal 
region only. The two longitudinal canals swell out posteriorly into 
comparativel}"^ large chambers, from which the single pair of efferent 
ducts pass to the dorso-lateral surfaces of the body. 

Cerebral sense organs well developed, closely united with pos- 
terior surfaces of dorsal ganglia. 

Habitat, — A few specimens of this beautifully colored species 
were found on piles at San Pedro, California. The species occurs 
also at Monterev, California, but is not common. 



18. Lineus flavescens Coe. 
Harriman Aladka Expedition, 11, p. 184, PI. 17, figs. 3, 4, 1904. 

PI. 3, fig. 30. 

Body of moderate proportions; head long and rather slender, 
usually a little narrower than body, often pointed, and often 
slightly emarginate in front ; cephalic slits longer than in most 
related species ; esophageal region rounded ; intestinal region only 
moderately flattened ; posterior extremity rather slender, withoat 
caudal cirrus. 
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Color, — General color of body yellowish, of a great variety of 
shades in different portions of the body and in different indi- 
viduals. Commonly pale yellow, sometimes with a tinge of orange 
anteriorly, and deep ocher throughout remainder of body. Mar- 
gins of head paler. Some are deep ocher anteriorly, with a sharp, 
median, dorsal, longitudinal white line extending through anterior 
half of esophageal region, while remaining portion of esophageal 
region is greenish ocher, and intestinal region dull orange. Ven- 
trally the color is dull whitish on head and in anterior esophageal 
region, then greenish ocher back as far as intestinal region which is 
of same orange color as dorsal surface, but somewhat duller. 
Smaller specimens are commonly much paler in color. Other indi- 
viduals are of duller colors with dark buff intestinal regions. Still 
others are golden brown anteriorly (PI. 3, fig. 30) , with a tinge of 
yellowish orange on the head ; intestinal region ocher, buff, or olive 
brown, sometimes showing a median dorsal longitudinal stripe of 
darker, more brownish color when filled with mature sexual prod- 
ucts. Brain region indicated by its more rosy color ; lateral and 
anterior margins of head very pale or colorless (PI. 3, fig. 80). 

Size, — Small, pale-colored individuals 8-15 mm. long; others 
20-40 mm., while those from deeper water are often 80-120 mm. 
in length, with a diameter of 2-3 ram. 

Ocelli. — On each side of tip of head is a transverse row of 
irregular pigmeffit masses indefinite in shape, size, and number, and 
var3ring in color from blood-red to purple or black. Commonly 
three to seven irregular groups of pigment granules on each side. 
Most anterior ocellus commonly is much larger than any of the 
others, while the three or four posterior ones are represented by 
minute dots only. Ocelli often fragmented, and scattered as 
irregularly clustered pigment granules. Color of ocelli usually 
purple or reddish in individuals dredged from among red sea- 
weeds. 

Proboscis, — Proboscis sheath extends nearly to end of body. 
Proboscis pale yellow; attached to dorsal wall of sheath at the 
posterior end of esophageal region by a powerful retractor muscle. 
In this same region circular muscles of proboscis sheath extend 
ventrally to surround the esophagus with a rather thick layer of 
circular muscles, forming an inner circular muscular layer of the 
body walls, as in Micrura cUaskensis and Zygeupolia littoralis ; this 
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is apparently homologous with the inner circular muscular layer of 
Carinella, Carinoma and other Paleonemerteans. Muscular 
wails of the proboscis consist of outer longitudinal and inner cir- 
cular layers only ; inner longitudinal layer completely wanting. 
The two proboscis nerves conspicuous in anterior portions, but 
farther back spread out into a plexus as usual. Basement layer 
of the proboscis epithelium is therefore separated from the circular 
muscular layer only by the nerves or nervous plexus, as described 
for X. rubescens. 

Cephalic glands are well developed, but extend backward only to 
the anterior portion of the brain region. 

Cutis glands form a thick and distinct layer in the midst of the 
outer longitudinal muscles. Anteriorly they lie well toward the 
periphery of this muscular layer, but sink gradually deeper until in 
the nephridial region they lie in contact with the circular muscles 
dorsally and ventrally. This condition is retained throughout intes- 
tinal region. 

Alimentary canal, — Mouth large, elongated, situated opposite 
posterior ends of cephalic slits. Esophagus divided into two dis- 
tinct regions. These consist of an anterior, pear-shaped cavity, or 
-esophagus proper, and a posterior chamber, or stomach, connecting 
with the intestine. Circular muscles about the posterior end of 
stomach form a strong sphincter between this chamber and the 
intestine. 

Nephridial canals of large size, but of limited extent ; situated ' 
beside the posterior fourth of esophagus proper, and anterior third 
of stomach, with one or two pairs of large efferent ducts. 

Habitat, — In crevices of rocks and among annelid tubes between 
tides, San Pedro Harbor, California ; common among red algae in 
50 fras. between San Pedro and Santa Catalina Island. 

The worms belonging to this species are remarkably hardy and 
will live for more than a day in damp seaweed at a temperature of 
70-80° F., and may be kept for a long time in confinement in, a 
small quantity of sea-water. Sexual products mature in July or 
August. 
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19. Lineus piotifrons Coe. 
Harriman Alaska Expedition, 11, p. 188, PI. 17, figs. 5, 6, 1904. 

PI. 3, fig. 36. 

This species may be recognized by its dark color and peculiar 
markings on head and body, and by the following characteristics of 
external appearance and internal anatomy. 

Body remarkably soft and flabby, very changeable in shape, but 
usually somewhat flattened throughout ; often snarled, twisted, and 
tied in knots ; fluted longitudinally, and constricted transversely 
when contracted. Head narrower than body, elongated, often 
emarginate in front, narrower at posterior end of unusually long 
cephalic shts than in its middle portion ; ocelli wanting. 

/Size, — Commonly 5-15 cm. long, and 3-4 mm. in width, occa- 
sionally attaining a length of half a meter. 

Color. — General color of body, both above and below, deep 
brown, chestnut or slaty, with a tinge of green in reflected light, or 
of plumbago or bluish when seen in shadow ; sometimes with red- 
dish tinge, and. usually with a soft, velvety sheen. Head with a 
rosy or chestnut tinge beneath the brown. Posterior extremity 
very pale in color. Body usually shows a series of transverse and 
longitudinal yellowish markings on dorsal surface (PI. 3, fig. 36). 
Transverse markings are the more conspicuous and consist of a 
series of 40-100 or more lemon yellow rings, the more anterior of 
which commonly encircle the whole body, while those farther back 
appear on dorsal surface only. They usually have diamond-shaped 
thickenings in median line. Markings are much obscured in some 
specimens and occasionally are almost completely wanting. Most 
anterior marking is situated at posterior end of cephalic furrows ; it 
is usually much larger and more conspicuous than any of the others, 
although limited to dorsal surface. 

Dorsal surface comigated with longitudinal flutings, often accen- 
tuated by very fine hair-like longitudinal lines of ocher or orange 
color which extend throughout most of the body. Lines not only 
very fine and inconspicuous but much interrupted and irregular, 
usually wavy, and often consisting of rows of elongated dots of 
color ; much interrupted on head, appearing only as rows of very 
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minute dots. Commonly seven to fifteen of the fine lines, of which 
the one in the median line is the most distinct and connects the 
transverse, diamond-shaped yellow markings (PI. 3, fig. 36). 

Peculiar coloring on tip of head especially characteristic, consist- 
ing of a narrow terminal horder of white enclosing two oval, orange 
colored spots imbedded in an area of lemon yellow. Sometimes 
with a few dark brown dots in tlie yellow color. 

Body black or slaty after pFeservation, often without indications of 
the characteristic markings seen in life. 

Proboscis very long and slender ; salmon or flesh colored ; pro- 
vided with two muscular layers only, the internal longitudinal 
muscles being wanting. 

Pigment of body situated in a very dense layer of minute granules 
immediately beneath the epithelium. 

Cutis glands massed in a distinct layer just beneath the pigment 
layer, not extending among the fibers of outer longitudinal muscles. 

Cephalic glands voluminous, extending back both dorsally and 
ventral ly nearly to the brain. 

Alimentary canal. — Esophagus remarkably short in comparison 
with length of body, constricted at posterior end to form a sphincter 
which opens into a widened posterior chamber or stomach of even 
less extent than esophagus proper. Change from esophagus to 
stomach very abrupt both anatomically and histologically, yet it is 
quite impossible to determine exactly where the stomach ends and 
the intestine proper begins, the cells of the axial cavity of the intes- 
tine retaining the appearance of the stomach cells for some distance 
posteriorly. 

Blood system. — In region of stomach there are five large blood 
vessels in a transverse section of the body — the rhynchocoel vessel, 
the pair of lateral lacunae situated in the angle between stomach 
and proboscis sheath, and the pair of ventral vessels situated latero- 
ventrally beneath stomach. At the beginning of intestinal region 
the lateral lacunae pass ventrally to join the ventral vessels, which 
continue to posterior end of body. Rhynchocoel vessel passes 
beneath proboscis sheath at beginning of intestinal region. 

Nephridia very limited in extent, being found only in the middle 
half of the very short esophageal region ; with a single pair of 
efferent ducts opening dorso-laterally. 

Peripheral nerves remarkably conspicuous, the cephalic and 
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esophageal nerves being unusually large. Both dorso-median and 
internal dorso-median nerve clearly marked and of remarkably 
large size. 

Cerebral sense organs voluminous, bathed posteriorly in the 
large lateral blood lacunae as usual. Cephalic slits of moderate 
depth. 

Habitat. — Rather common in crevices of rocks and under stones 
between tides, as well as in mud among tunicates growing on piles 
of wharves, San Pedro, California. Dredged in several localities off 
San Pedro in 2-20 fms. 

A single specimen was collected by the Albatross at Santa Mar- 
garita Island, Lower California. This specimen has remained 
bluish black after standing many years in alcohol, but the transverse 
markings have disappeared, although there are indications of the 
exceedingly fine longitudinal lines on dorsal surface. Tip of snout 
whitish, as is usual in preserved specimens. 

20. Lineus wilsoni Coe. 
Harriman Alaska Expedition, 11, p. 195, PI. 16, figs. 10,11, 1904. 

PI. 3, fig. 37. 

This species occurs abundantly at several localities on the coast of 
California and may be recognized by the following peculiarities: — 

Body only moderately slender, rounded anteriorly, flattened in 
intestinal region, but with rounded lateral margins ; head very long, 
slender, somewhat narrower just back of brain but not distinctly 
marked off from body; cephalic furrows remarkably long ; mouth 
large, situated far behind tip of snout and immediately behind brain ; 
proboscis pore subterminal, near ventral margin of terminal white 
border ; proboscis slender, color very pale, with a tinge of yellow ; 
proboscis sheath extends very nearly to the posterior extremity of 
the body; intestinal region commonly much wrinkled and with 
numerous constrictions ; posterior extremity not very slender. 

Ocelli wanting. 

Body fragile, often constricted at the white rings described below, 
and it is through these rings that spontaneous fission usually takes 
place. Position of first rupture is usually through third white ring, 
while the rings in front and behind remain intact. 
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Color, — General color of body deep chestnut brown, reddish 
brown, slaty brown, purplish brown, brownish black, or occasionally 
dark drab, the shade varying considerably in different parts of the 
body, and usually having more or less of a grayish tinge (PI. 3, fig. 
37). Sometimes chocolate brown in esophageal region, and mach 
paler brown with shades of reddish or buff posteriorly. 

Color of under side of body much like that of dorsal sui-face, but 
usually paler and more grayish (PL 3, fig. 37). Ripe ova impart a 
decided shade of buff to intestinal region. In the darker individ- 
uals ventral is nearly as dark as dorsal surface, but the paler indi- 
viduals are light drab or grayish beneath. 

Head bordered anteriorly by a narrow terminal band of white, 
which extends back along the borders of cephalic slits, sometimes to 
their posterior ends both above and below, so that when the slits are 
open they appear white in color (PI. 3, fig. 37). White terminal 
border narrower on ventral than on dorsal surface and less con- 
spicuous owing to paler color of the ventral surface. Head often 
paler brown in front of brain, deeper brown anteriorly next the 
white terminal border, and brighter red in brain region from the 
rosy coloring of this organ. 

Body encircled at irregular intervals throughout most of its length 
by a series of very fine white rings (PI. 3, fig. 37). These rings 
occasionally show slight thickenings in the dorsal median line and 
often lie in slight annular grooves or constrictions. First ring sit- 
uated about as &r behind brain as is brain from tip of snout. Suc- 
ceeding rings commonly separated from each other by about the 
diameter of the body in ordinary states of contraction. 

Anteriorly the rings encircle whole body, but farther back are 
represented on ventral surface by very fine grayish lines only. 
Rings sometimes very indistinct, and sometimes merely indicated on 
dorsal surface and entirely wanting ventrally and in posterior por- 
tions of body. liings often disappear after preservation, the body 
assummg a slaty black appearance, sometimes more grayish below, 
and with the distinct terminal white border. 

Size. — Length commonly 7-15 cm. ; width 2-4 mm. 

Cephalic f/latidn but little developed. Cutis glands limited to a 
rather thin, but dense, layer external to the outer longitudinal mus- 
cles, not sinking in among the muscular fibers to any great extent 
even in intestinal region. Pigment of body resides in the connective 
tissue among the cutis glands. 
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Nephridial and blood systems. — Nephridia well developed, 
extending through more than half the esophageal region, reaching 
anteriorly well toward the mouth, and sending large branches 
among the esophageal lacunae. Usually with a single pair of large 
efferent ducts situated somewhat anterior to middle of nephridial 
region and a little in front of middle of esophageal region. 

Nervous system and sense organs show few deviations from those 
of related species. Esophageal nerves unite in broad commissure 
just in front of mouth. Cephalic furrows are very deep and long. 
Frontal sense organs well developed ; situated in three well-marked 
pits near proboscis pore. 

Habitat, — Common at Monterey, California, among kelp * hold- 
fasts' attached to stones on sandy or rocky bottom in 2 fms. ; Pacific 
Grove, California, in crevices of rocks and under stones at low water. 
Dredged in several localities off San Pedro, California, in 2-20 fms. 

Collected by Mr. A. Agassiz at Mendocino and at Crescent City, 
California, m 1860. 

21. Lineus albolineatus Coe. 
Harriman Alaska Expedition, 11, p. 193, PI. 17, fig. 2, 1904. 

PL 2, fig. 27. 

This species somewhat resembles the variety of Lineus bilineatns 
figured by BUrger ('95, PI. 5, fig. 15) in regard to the markings on 
the anterior portions of the body, although it shows many anatomi- 
cal differences, as noted below: — 

Body of moderate proportions for genus, rounded in eso^ihageal 
region, flattened posteriorly; head short, broad, commonly a little 
wider than neck, often slightly emarginate in front, mcnlerately 
flattened. Cephalic furrows deep, of moderate length, and, in most 
states of contraction of head, well He])arate<1 anteriorly; when 
8tr0!)gly contracted, however, reaching nearly to proboscis jxire. 

Color, — General color of body, both above and beh>w, deep 
chocolate brown or olive brown, with a very conspicuous, sharply 
marked, white or very pale yellow median dorsal stripe extending 
whole length of body, and gradually enlarging on head to form a 
broad, pear-shaped whitish marking, often two thirds to three fourths 
as wide as head (PI. 2, fig. 27). Marking is broadest, and often 
slightly emarginate, near tip of snout, gradually l>ecoming narrower 
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through about half the length of the head, where it merges into the 
narrow dorsal stripe which continues throughout the body. Most 
individuals show a faint reddish line extending from each cephalic 
furrow backward along lateral margin of body (PI. 2, fig. 27). 
Cephalic furrows often slightly paler, and rosy ; intestinal region 
inclining toward an olive brown shade. Colors and markings of 
body well retained after preservation. 

Size, — Length commonly about 10-20 cm. ; width 2 mm. or 
more. 

Ocelli a])parently wanting. 

Proboscis with only two muscular layers, inner longitudinal mus- 
cles being almost completely wanting; consequently the pair of 
nerves appears to lie directly beneath the inner epithelial layer. 
Proboscis attached posteriorly by a broad and powerful muscle to 
dorsal wall of proboscis sheath at the boundary' of esophageal and 
intestinal regions. Back of this point cavity of sheath becomes 
very small, and extends but a short distance into intestinal region. 

Blood lacuna in front of brain very extensive, completely sur- 
rounding the walls of rhynchodaeum, except ventrally. 

Nephridial system very short, limited to the second fifth of 
esophageal region ; likewise remarkable for the small number and 
comparatively large size of \Xs branches. A single main nephridial 
canal on each side, situated in the connective tissue just above lateral 
blood lacuna, extends backward without branches for a distance 
fully equal to that occupied by its anterior branching portion ; the 
efferent duet then passes directly outward from the posterior end of 
the longitudinal canal and o]>ens externally immediately above 
lateral margin. 

(^ephalic glands remarkably voluminous, reaching deep into 
tissues of head, and extending posteriorly almost to anterior end of 
brain region. 

Cutis f/lands extend inward entirely through the outer longitu- 
dinal muscular layer, except toward the lateral mai'gins of body. 
Pigment of body situated mainly just outside circular muscles. 

Habitat, — Dredged in 30 fms., off San Pedro, California, the 
worms inhabiting strong, parchment-like tul)es among broken shells. 
Found also in 20 fms. in Monterey Bay, California (J. F. Abbott). 
Not common. 
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Euborlasia Vaillant. 
Buffon*g Hist Nat. des Annel^, 3, Paris, 1890. 

Body usually^ of large size, remarkably thick and massive, usually 
nearly cylindrical when fully extended, but very broad and much 
flattened in intestinal region when strongly contracted. Head con- 
tinuous with body, but esophageal region often sharply demarcated 
from intestinal region when contracted. Body is not coiled in a 
spiral, and worms do not swim, but crawl about with a snail-like 
motion by extending and contracting the body to an enormous 
extent. When contracted, intestinal region is often much flattened, 
with thick lateral margins ; it is convex above and concave beneath, 
and exhibits transverse constrictions at intervals. 

Ocelli wanting ; proboscis sheath usually much shorter than body ; 
<»udal cirrus absent ; muscular layers of body possess a bright red- 
dish tinge in life. 

But two species of this restricted genus have as yet been 
described ; one of these occurs on the coasts of England and in the 
Mediterranean, while the other has been recorded from the latter 
locality only. A third species is represented in these collections by 
a single specimen from Lower California, and this specimen exceeds 

in bulk any neraertean as vet described. 

» • 

2'2. Euborlasia maxima, sp. no v. 
PI. 4, fig. 40. 

This gigantic form possesses a body having a diameter far exceed- 
ing that of any described species of nemertean. After preservation 
for 13 years in alcohol, the body in the intestinal region still meas- 
ures nearly 45 mm. in diameter and is about 10 mm. in thickness. 
Length of body of the single preserved specimen, which is strongly 
contracted but perfectly complete, 29 cm. General Hlia])e of body 
( PI. 4, fig. 40), much as in E. dizabethae. 

Esophageal region cylindrical after preservation, measuring in 
this specimen 15 mm. in average diameter, considerably thicker and 
broader near the head than toward the intestinal region. Intestinal 
region strongly flattened, but i^nth rounded edges, widest in its 
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middle portions, narrower near esophageal region, and narrowing 
gradually towards posterior end, which is, however, remarkably 
thick and rather sharply truncated. Anal opening terminal, con- 
spicuous, colorless. Intestinal region ringed with numerous deep 
constrictions. A rather conspicuous, but not sharply demarcated, 
rounded ridge extends in the median dorsal line along the whole 
length of intestinal region (PI. 4, fig. 40) . 

When contracted, as is the single specimen at hand, the intestinal 
region is much flattened dorso-ventrally, the ventral surface becom- 
ing strongly concave and the dorsal surface decidedly convex. 

Head comparatively small (PI. 4, fig. 40), short, broad, pointed 
in front, not marked off from body; proboscis pore terminal. In 
the single specimen at hand the anterior portion of head, or snout, 
is sharply marked off from the posterior portion by an annular con- 
striction, which is probably Wanting in life. Cephalic furrows re- 
markably short and inconspicuous as compared with the great size 
of the worm, measuring but 3 mm. in length, and extending poch 
teriorly but little farther than the annular constriction which occur» 
in this specimen behind the snout ; they are incompletely separated 
from the proboscis pore anteriorly. There is also a rather conspica- 
ous vertical groove on the tip of the snout after preservation, so that 
when viewed directly from in front the tip of snout seems to be 
divided into four sections of equal size by the horizontal and vertical 
grooves, with the proboscis pore at their intersection. 

Mouth is of large size, extending forward nearly as far as the 
posterior ends of the cephalic furrows and nearly to the annular con- 
striction on head. Its length is 9 mm. in this specimen. 

Color, — As preserved in alcohol color of body, except the head, 
is dark brown with a greenish tinge ; head much paler, with numer- 
ous brown mottlings botli above and below. 

Serial sections of so gigantic a worm would obviously be too 
cumbersome to study as a series, and I have therefore not investi- 
gated the details of its internal anatomy. A section through esophag- 
eal region reveals an extremely massive outer longitudinal muscular 
layer 2} mm. in thickness, while the circular muscular layer is but 
f mm. thick, and the internal longitudinal muscles much thinner. 
Lateral nerve cords are each more than half a millimeter in diameter. 
In intestinal region muscular layers are all comparatively thin ; the 
median lumen of intestinal canal in middle portions of body meas- 
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ures 3 by 4 mm., from which the intestinal lobes extend laterally to 
a depth of 15 mm. on each side. So great measurements as these 
have never before been described for any species of nemertean. 

Habitat. — The single specimen described above was dredged by 
the Albatross in the Gulf of California (Sta. 3001, 24"" 55' N. Lat., 
110° 39' W. Long.), at a depth of 33 fms. Bottom composed of fine 
gray sand and broken shells ; temperature 64° F. 

Micrura Ehrenberg. 
Symbolae Physicae, Berlin, 1831. 

This genus includes mostly moderately small, slender forms, 
generally less rounded posteriorly, and of rather more active 
habits than Lixeus. Its most marked distinction from the latter 
genus is that the posterior extremity of the body is provided with 
a slender, usually colorless, muscular caudal cirrus. This is formed 
of a continuation of the muscular tissues and integument beyond 
the posterior end of the alimentary canal. 

The proboscis is usually slender and comparatively weak; the 
proboscis sheath is sometimes considerably shoi*ter than the 
body. 

The species of Mickura are generally, though not always, more 
brightly colored and have more distinct markings than do those 
of LiNEus. The vast majority of the species are provided with 
numerous ocelli, though some are blind. The head is slender, and 
not distinctly separated from the rest of the body. The lateral 
faces of the body are not provided with thin edges as in C-ere- 
BRATULus, the intestinal region is not so much flattened, neuro- 
chord cells are present in comparatively few species, and none of 
the species are able to swim as do all species of Cerehratu luh. 
The mouth is usually smaller than in Cbrehratulus, and the 
intestinal lobes are not so deep. 

Including four species which are described as new in the [>resent 
paper, there are eight species of this cosmopolitan genus which nre 
now known to occur in the regions included in this report. So far 
as I can determine none of these forms have been reported from 
other parts of the world. 
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23. Miorura nigrirostris Coe. 
Ilarriman Alaska Expedition, 11, p. 198, PI. 17, fig8. 7, 8, 1904. 

PI 3, fig. 29. 

The individuals of this species are beautifully and strikingly 
colored, and may be recognized by the following peculiarities : — 

Body of small size, only moderately slender, rounded anteriorly, 
slightly flattened in intestinal region; head commonly a little 
wider than parts immediately following ; tip of snout rather 
narrow, cephalic slits of moderate length ; caudal cirrus was not 
found in the few individuals examined. 

Ocelli wanting. 

Length of the few individuals found 40-80 mm. ; diameter 
2-3 mm. 

Color both above and below bright blood red, sometimes with a 
tinge of purplish. Head blood red in color, with a narrow, but 
very sharp and conspicuous, transverse band of white on dorsal 
surface near tip of snout (PI. 3; fi^. 29). Immediately in front of 
this is a narrow, blood red area bounded behind and laterally by 
the narrow white ban<l, and in the middle of the red area, and 
situated on the exact tip of snout, is a small, rounded, dark brown 
or black spot. Color after preservation brownish, the terminal 
markings being still retained. 

Proboscis has only two muscular layers, the inner longitudinal 
muscles being completely wanting. Circular muscles of proboscis 
sheath much thickened immediately in front of intestinal region, 
representing perhaps an indication of the inner circular muscles 
which are found in same region in several related species. 

Cep/uUic (/lands well developed, extending posteriorly nearly to 
the brain. 

Cephalic fitrroics are narrow, and are not deep. Except at their 
posterior ends, they reach less than half the distance from surface 
to rhvnchodaeum or brain. 

Alimentary canal, — The two divisions of the esophagus, 
described for Linens rubescens, L, flavescens, and other forms, 
are also well marked in the present species. The change from 
esophagus proper to stomach is abrupt, and the two sections are 
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separated by a oonspicaoiu sphincter of oontracule tusue. The 
position of this sphincter is at aboat two fifths the distance from 
snoat to intestinal region, and is in the immediate Ticinitv of the 
efferent nephridial ducts. The chan^ from stomach to intestine 
is gradual, and the trae intestinal poaches do not begin until after 
the appearance of a number of shallow pouches in the walls of the 
stomach. 

Xephridia are reiy limited in extent, being confined to posterior 
half of esophageal region proper. The sii^le pair of nephridio- 
pores is situated at posterior end of nephiidial system. Proboscis 
sheath vessel leaves rhynchocoel at the same place. Here, too, the 
esophasreal lacunae unite into a pair of ventro-lateral vessels which 
pass back through the stomach region, an^ into which the lateral 
vessels empty at the beginning of the intestinal region. 

Other details of anatomical fieculiarities may he found in the 
paper cited. 

Habitat. — San Pedro, California, among hold-fasts of kelp and 
other algae on rocks at low water; not common. 

24. Micmra verrilli Coe. 

Proc. Wash. Acad. Sd., 3, p. 68, PI. 5, figs. 1-3, 1901 : Harriman 

Alaska Expedition, 11, p. 68, 1904. 

PL 3, figs. 34, 35. 

Body of moderate proportions, but compact and well rounded 
throughout, flattened only on ventral surface ; head narrow, cephalic 
furrows rather long ; no ocelli ; mouth small ; caudal cirrus whitish 
and slender; intestine opens posteriorly above the base of c4iudal 
cirrus. Length varies from 5 to 50 cm., more commonly 12 to 
20 cm. ; width 3-6 nmi. 

Color. — One of the most handsomely colored of all species of 
nemerteans ; general color of body pure ivory white with a ^ries 
of sharply defined rectangular markings of deep purple or wine 
color covering the greater portion of the dorsal surface (PI. 3, 
figs. 34, 35). These rectangular markings are surrounded by the 
white of body, and are separated from each other by very narrow, 
but sharply defined, white lines. They may be nearly as wide as 
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the body, or may be ooDBiderably narrower. In the latter case they 
are bordered laterally on the dorsal surface by a narrow band of 
white, continuous with that of the ventral surface. On dorsal 
surface of tip of snout is a very conspicuous triangular marking of 
bright orange color (PI. 3, figs. 84, 35). Following this pos- 
teriorly is a narrow, transverse white line ; then comes a series of 
broad purple rectangles and narrow white lines in saccession. 
There are usually 20 to 40 of these rectangles. As a general 
rule, the second, fourth, and sixth rectangles are shorter antero- 
posteriorly than the first, third, fifth, etc. The comparative length 
of the rectangles is naturally dependent upon the state of con- 
traction of the body. 

Ventral and lateral surfaces of body pure white. 

Proboscis of three muscular layers ; with distinct crossings of 
fibers. 

Nephridia extensive, occupying anterior two thirds of esophageal 
region, and provided with numerous (15 to 20 or more) efferent 
ducts. 

For further details of anatomical peculiarities, see Coe, :01 or :04, 
pp. 68-70. 

This handsome species is found quite commonly at Pacific Grove 
and Monterey, (California. In addition to the description given in 
the paper quoted above, the following notes on the specimens found 
in California may be added. In general these individuals differ 
from those collected in Alaska in having the dorsal markings much 
narrower than the body, so that a narrow margin of ivory white 
color is seen on each side when the worm is viewed from the dorsal 
surface (PI. 3, figs. 84, 85). Sometimes the purple markings are 
not more than three fourths or even one half as wide as the diam- 
eter of the lK)dy, and a few individuals in which the genital products 
were mature were observed to have the dorsal markings covering 
only the median third of the dorsal surface in the intestinal region. 
The lateral white color is more opaque than the whit« of ventral 
surface, and in it is a row of slightly grayish dots on each side in 
intestinal region. These apparently represent the genital pores, for 
they seem to be limited to the sexually mature individuals. They 
are sometimes quite conspicuous (PI. 3, fig. 85). 

Even in small individuals there are seldom less than 80 of the 
rectangular purple markings, while specimens attaining a length of 
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50 cm. may have rather more than 40. In many cases, however, the 
n amber may appear to be considerably less, due to a more or less 
complete fusion of . several adjacent markings (PI. 3, fig. 35). 

An interesting case of regeneration of the posterior end of the 
body, in which it is clearly seen that the characteristic markings are 
laid down in miniature long before the regenerated portion attains 
its full size, is shown in PI. 3, fig. 34. This process is thus appar- 
ently similar to that seen in the r^eneration of distinctly segmented 
worms, such as the annelids. 

Prof. C. B. Wilson describes in his notes the color of the body as 
bluish brown on dorsal surface with narrow transverse bars of white 
from 1 to 3 mm. apart ; tip of snout bright vermilion ; lateral and 
ventral surfaces white, which color also extends to lateral margin of 
dorsal surface. Found under large stones and among roots of eel- 
grass at Pacific Grove, California. 

Mr. J. F. Abbott has kindly sent me a colored drawing of a 
somewhat contracted individual of this species from Pacific Grove, 
in which the genital pores are clearly shown (PI. 3, fig. 35). 

Sexual products mature in September in Monterey Bay. Ova 
large, opaque white. 

HabiUU. — Under stones; Pacific Grove, California. Common 
among kelp hold-fasts attached to stones on sandy bottom in 
about 2 fms., Monterey, California. In this situation the worms 
agree almost perfectly in color with the purplish processes of the 
kelp hold-fasts among which they are entwined. In such cases the 
worm may lie fully exposed among the purplish root-like processes 
of the kelp and yet escape detection until it beginn to crawl or to 
move its bright orange snout. Few animals exhibit a more striking 
protective coloration, and yet they could scarcely be more conspicu- 
ously colored when removed from their natural surroundings. The 
worms are often found living iu strong, parchment-like tubes, but 
whether they secrete them or take the tubes of Carifvella sexline- 
ata, with which they are often associated, is uncertain. 

The species has previously been recorded only from Prinoe 
William Sound, Alaska (Coe, :01). 

Grifiin found very small specimens of a somewhat similar species 
(Litieus Hriatus) in Puget Sound ('96, p. 214), and Stimpson s 
Cerebratulus (^Micrura) impressus ('57, p. 160) from Bering 
Strait, and Cerebratulus {=^Micrura) bellus from Yezo Island, 
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Japan, both bear a superficial resemblance to the above. The 
relationship of these species is discussed below. 



25. Miorura impressa (Stimpson) Coe. 

Cerehratulus impressus Stimpson, Proc. Phil. Acad. Nat. Sci., p. 

160, 1857. 
Micrura impressa Coe, Proc. Wash. Acad. Sci., 3, p. 3, 1901. 

Stimpson describes this species as being flattened, of a grayish 
brown color above, interrupted by narrow, colorless, transverse 
lines. Head small, subtruncate, much narrower than body, flesh 
color, with brown dots near an tero- lateral margin. Length of body 
3.8 inches, width .35 inch. Habitat, Bering Strait. 

1'he same author describes a somewhat similar species ( C beHtis 
= Micrura bdla) from Yezo Island, Japan. This had 10 blaiah 
while, narrow transverse lines across the ashy gray dorsal surface, 
and a white ventral surface. The head was short and of a ver- 
milion color. Both these species should be referred to the genus 
Micrura as here defined. 

(iriffin ('98, p. 214) described a species {Lineiis striatus) closely 
similar to the above, but also resembling M. verrilli, Griflin^s speci- 
mens were brownish red dorsally, this color being sharply marked 
off laterally from the much lighter ventral surface. Dorsal surface 
crossed by numerous creamy white transverse bands, which cease at 
demarcation line between dorsal and ventral coloring. Tip of head 
brilliant red. Length probably not over 4 cm. Nephridia have 
numerous efferent ducts. Puget Sound. 

I do not feel justified in uniting any of these forms with M. cer- 
rilli. They are all closely similar so far as can be judged by the 
brief descriptions given, and yet no two agree in color or arrange- 
ment of markings. Griffin states that his color notes and drawinga 
were lost by shipwreck. Further collections in the localities indi- 
cated will doubtless determine whether a single species presents 
such marked color varieties, or whether two or more closely similar 
species occur in this region. I feel the more hesitation in uniting 
any of these forms with M, verrilli^ l)ecause the descriptions and 
drawing of this species sent me by Mr. Abbott, as well as the 
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description given me by Professor Wilson, agree perfectly with the 
very numerous individuals of M. terriUi which I have collected in 
Alaska and California. 



26. Micmra pardalis, sp. no v. 
PI. 3, fig. 31 ; PI. 24, fig. 189. 

A single specimen of this strikingly colored species was collected 
by Prof. C. B. Wilson at Pacific Grove, California. The natural 
colors are perfectly retained after short preservation in formalin. 
Wilson's notes on the living worm are incorporated in the fol- 
lowing description: Body rather slout for genus, much flattened 
ventrally, a cross section resembling that of a plano-convex lens; 
body broad anteriorly, more slender toward posterior end. Head 
rather broad, not well differentiated from body (PI. 3, fig. 31). 
Cephalic furrows of moderate length (PI. 24, fig. 189). 

Length of body of single individual collected about 3 cm. ; width 
3—5 mm. 

Color. — General color of body clear, pale yellowish or carti- 
lage color ; ovaries chrome yellow, showing through on ventral sur- 
face as bright, separate, spherical masses. Dorsal surface thicklv 
covered with black or very dark brown spots and dots of various 
sizes, often slightly elongated in longitudinal axis of body and verv 
irregularly arranged in longitudinal lines (PI. 3, fig, 31). Head 
and esophageal regions of a much clearer, paler yellow than that 
of intestinal region in the ripe female, owing to the chrome yellow 
color of the ovaries. Brain lobes indicated as pale reddish brown 
spots, visible mainly from ventral surface. 

Ocelli, — The eyes are difl^cult to distinguish in life owing to the 
many black spots of color on the head. They can easily be dem- 
onstrated, however, after clearing the preserved specimen in some 
suitable reagent, when they are conspicuous from the ventral sur- 
face. A single irregular row usually consisting of 10 to 18 ocelli of 
rather small size lies on each lateral margin of head (PI. 24, ^^, 
189). Several of the anterior ocelli are usually slightly larger than 
the others, and are often arranged in an irregular cluster of 8 to 6 
on each side near tip of snout. The remaining ocelli are scattered 
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at irregular intervals in a marginal row on each side, which extends 
posteriorly about to the end of the corresponding cephalic furrow. 

Proboscis sheath extends quite to posterior extremity of body. 

Body walls. — Internal longitudmal muscular layer comparatively 
thin throughout whole length of body. Lateral nerves of unusually 
large size, and with remarkably distinct nerve plexus outside cir- 
cular muscular layer in esophageal region. Cutis glands massed in 
a very dense layer, occupying outer half of outer longitudinal 
musculature. 

Cephalic glands remarkably voluminous, occupying a great por- 
tion of tissues of head in front of brain, but not extending behind 
brain. 

Alimentary canal. — Esophageal region differentiated into eso- 
phagus proper and stomach, characterized by peculiarities of 
epithelial lining as usual. Intestinal lobes very short, with a 
comparatively large central canal. 

Nephridia are situated in middle third of esophageal region, and 
send numerous small branches among the esophageal blood lacunae. 
Two or more pairs of efferent nephridial ducts open on dorso-lateral 
surfaces of body. 

The usual pair of large cephalic blood lacunae are united by a 
very broad anastomosis anteriorly. 

Setise organs. — The three terminal or frontal sense organs are 
fairly well developed. Ocelli are situated deep in tissues of head. 
Cerebral sense organs remarkably large, intimately connected with 
dorsal gaiiglia and bathed in lateral blood lacunae as usual. 
Cephalic furrows moderately deep. Brain very large. 

Reproductive organs. — Sexually mature in August. Ova yel- 
lowish in color, of large size, commonly not more than 6 to 10 in 
each pouch. 

Habitat. — In crevices, of ledges at extreme low water, Pacific 
Grove, California. Not common. 



27. Miorura olivaris, sp. nov. 

Body small, but comparatively short and stout, rounded ante- 
riorly, flattened in intestinal region. Head rather broad, cephalic 
furrows extend as far back as anterior border of mouth. Posterior 
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extremity slender; caadal cimu not found. Proboscis slieath very 
small in intestinal region. 

I/ength 7 to 15 cm. ; width 2 to 3 mm. 

Coior. — Pale olive brown, grayish ocher, or buff, with deeper 
olive in intestinal region and paler median dorsal stripe in esophag- 
eal region. 

Ocefii — A n amber of small black ocelli lie in an irregular, 
elongated cluster, or in a single irr^ular row, on each lateral 
margin of head. The number varies from 6 to 12 or more on each 
side. 

Cephalic gUtnda are remarkably highly developed. They are 
thickly massed among the other tissues in front of brain, although 
they cease entirely at anterior border of brain region. 

Cutis glunds proper are limited to the outer portions of the 
outer longitudinal muscular layer throughout the esophageal 
region proper, while in the stomach region they sink gradually 
deeper, until they extend completely through the outer longitu- 
dinal muscles and border the nerve plexus externally. 

In addition to the cutis glands, which have a marked affinity for 
haematoxylin and always stain very deeply with this reagent, are 
peculiar accessory glands of large size and with very little staining 
capacity witli haematoxylin, and which are scattered irregularly 
through the whole thickness of the outer longitudinal muscular 
layer. These resemble in many particulars the accessory buccal 
glands found in 3licrura alaskensis^ although their secretion is dis- 
charged to the surface of the body. They are most abundant in 
the anterior portion of the esophageal region, and are gradually 
superceded in the stomach region by the true cutis glands, which 
flink inward through the outer longitudinal muscles as stated above. 
They occur throughout the circumference of the body, and are 
filled with a distinctly granular secretion, which is not very differ- 
ent from that of some of the larger cutis glands of certain related 
species. 

Alimentary canal. — Mouth very small ; esophagus sharply 
demarcated from stomach, which, in the single individual sec- 
tioned, extends forward for a few sections beneath the posterior 
end of esophagus proper as a short cardiac caecum. It seems prob- 
able, however, that this caecum results from the strong contraction 
of the worm when killed, and that it would not appear when the 
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animal was well extended. The histological peculiarities of the 
various portions of the alimentary canal are perfectly similar to 
those described for Lvieua rubeacens (p. 165). 

At the posterior end of stomach region and anterior to the first 
pair of intestinal lobes is a highly developed inner eircolar muscle 
similar to that described for Zygbupolia. It terminates abruptly 
after having attained its maximum development and extends anteri- 
orly but a short distance. 

In the same region occurs a corresponding thickening of the cir- 
cular muscles both of the proboscis sheath and of the body walls. 

Blood system, — The large, median cephalic lacuna divides into 
lateral lacunae, and these into a system of esophageal lacunae, as in 
related species. Behind the nephridial region the esophageal lacunae 
are again united into the lateral vessels. 

Nephridia. — The nephridial canals extend from near the mouth 
nearly to anterior end of the stomach region. Anteriorly a number 
of slender branches ramify among the esophageal lacunae, but are 
soon gathered into a single longitudinal canal on each side. This 
canal hsis a few large branches and opens at its posterior extremity 
to the dorso-lateral surface of the body by an unusually large efferent 
duct. The pair of nephridiopores is thus situated a few sections iii 
front of the anterior end of the stomach. 

Nervous system and cephalic sense organs are as in related species 
in most particulars. The esophageal nerves, however, are peculiar 
in that they each branch soon after their origin from the ventral 
ganglia into two nerves of about equal size. One of these passes 
through the circular muscles of the body walls at the anterior bor- 
der of the mouth region and takes up the usual position beneath the 
anterior portion of the esophagus. The other continues backward 
through the greater portion of the esophageal region proper directly 
beneath the lateral nerve, and therefore outside the circular muscles. 
In the stomach region the nerve is gradually fused in the general 
nerve plexus on the outer border of the circular muscles. 

Reproductive organs. — Sexual products are mature in September. 
They develop in large pouches which largely obliterate the intestinal 
canal when fullv mature. 

Habitat, — Pacific Grove, California ; among crevices of rocks at 
low water. Not common. 

A single specimen indistinguishable from the above after preeer- 



COE: NEMERTEANS OF WEST AND NOKTHWEST COASTS. 187 

vation was dredged by the Albatross off San Francisco, California, 
(Su. 3478, 36° 44' N. Lat., 120° 57' W. Long.), in 68 fms., gray 
sand and mud. 

28. Miorura alaakensis Coe. 

Proc. Wash. Acad. Sci., 3, p. 71, PL 4, fig. 2 ; PI. 13, fig. 1, 1901 ; 
Ilarriman Alaska Expedition, 11, p. 71, 1904. 

This common Alaskan form has now been found to extend south- 
ward to the coast of California. It may be recognized by the 
following brief diagnosis -} Body long and moderately slender, 
attaining a large size for the genus, rounded in esophageal region, 
flattened in intestinal region ; caudal cirrus well developed, but often 
broken ; head remarkably slender, with correspondingly long, but 
very shallow cephalic furrows. Ocelli wanting. Length commonly 
15 to 60 cm., although much smaller individuals are often found. 

Color. — General color of body pale salmon, flesh color or deep 
pink, but this coloration is much interfered with by color of intesti- 
nal canal and by the sexual products when mature. Head pale 
flesh color or pinkish, sometimes nearly colorless ; brain distinctly 
red ; intestinal canal with its lateral lobes salmon, yellow or brown- 
ish; at time of sexual maturity much obscured by the cream colored 
or yellowish sexual products. A median longitudinal stripe of 
cream color, flesh color or pinkish, usually extends the length of the 
body on both dorsal and ventral surfaces, but is conspicuous only 
in the intestinal region, and is especially prominent at time of sexual 
maturity. 

Buccal glands, — There are peculiar glands in the region of the 
mouth and just behind it which may be called accessory buccal 
glands, and which have been found in no other species. These 
extend through nearly the whole of the outer longitudinal muscular 
layer of the body walls ventral to the lateral nerves. Secretion 
from these glands is apparently discharged into the buccal cavity 
and anterior portion of the esophagus. 

Cephalic furrows are very long, but are remarkably shallow, 
extending scarcely half the distance from surface of head to 
brain. 

1 For colored figure and details of anatomical Htructure, see paper cited. 
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JSaopIiageal blood lacunae large and conspicuouB, surroanding 
esophagus on three sides. 

Nephridia consist of a single large longitudinal canal on each 
side in the middle esophageal region, which branches only in its 
anterior portions and has a single efferent duct at its posterior end. 

Cephalic glands are but little developed ; cutis glands are limited 
to outer portion of outer longitudinal muscular layer, except that 
for a short space near posterior end of stomach region they sink 
nearly to the circular muscles. 

A remarkably well developed hmer ciradar muscle surrounds the 
posterior portion of esophagus as in the preceding species, but ceases 
abruptly at the very beginning of intestinal region. The main cir- 
cular muscular layer thickens very considerably in the same region. 

Hahitat. — Under stones between tides ; common throughout 
southern Alaska as far west as Prince William Sound. Nearly 
50 individuals, some of which were upwards of 30 cm. in length, 
were found twisted together in a tangled mass in a single cavity in 
coarse gravel at Sitka, Alaska. All were filled with ripe sexual 
products in June (Coe, :01, p. 74). Several individuals of large 
size, measuring 20 to 60 cm. each, when well extended, were col- 
lected by Mr. A. J. Carlson at Pacific Grove, California. In these 
the sexual products were immature, and the worms were deep, rosy 
flesh color or deep pink ; paler and duller beneath. Color resem- 
bles that of Paranemertes carnea (Coe, :01, PI. Ill, figs. 3, 4) very 
closely. Not common at Pacific Grove, and found only at extreme 
low water in crevices of rocks. 

At San Pedro, California, the species is fairly common in certain 
sandy localities on the flats of the harbor at extreme low tide, but 
the specimens secured were but a small fraction of the length of 
the large individuals found farther north on the California coast. 
The average length at this locality was but 7 to 10 cm. 

The present known range of the species is thus from San Pedro, 
California, to Prince William Sound, Alaska — a distance of about 
2,500 miles. 

29. Micriira griffini, sj). nov. 

Body of rather large size for genus, rather slender, rounded in 
esophageal region, much flattened posteriorly, but without thin lat- 
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eral margins. Head rather slender, very changeable in shape ; 
cephalic furrows correspondingly long, extending as far as anterior 
border of mouth ; ocelli wanting. Caudal cirrus remarkably long. 

Length up to 30 cm. when full grown ; width 3 to 4 mm. 

Color. — Esophageal region rosy, bright pinkish red, or dull red 
with tinge of purplish ; head paler ; snout nearly white, shading 
gradually into reddish color posteriorly; brain region deep pink. 
Intestinal region deep flesh color or pale reddish, with deeper red 
dorsal and ventral median longitudinal bands. When sexual prod- 
ucts are mature intestinal region is yellowish, except in the 
median line. Proboscis long and slender, cream colored. 

Body tcalls, — Cephalic glands diffused and not well developed. 
Cutis glands limited to a thin layer in the outer fourth of outer 
longitudinal muscular layer in esophageal region, sinking deeper 
into the musculature on the approach of thie intestinal region, but 
little developed as compared with many related species. Accessory 
buccal glands wanting. 

Inner longitudinal muscular layer remarkably thin, being scarcely 
one sixth the thickness of outer longitudinal muscular layer in 
esophageal region. 

Alimentary canal, — Mouth of large size when distended. There 
is the usual division into esophagus proper and stomach. 

Nephridial and blood systems, — The median cephalic kiomna 
which unites the lateral cephalic lacunae anteriorly |e r9llii|ivkab]y 
limited in extent. Lateral vessels and esophageal liuuin^ $• in 
related species. 

Nephridia unusually extensive, reaching anteriorly into the 
anterior fourth of esophageal region, and extending posteriorly 
nearly to the stomach region. A single pair of large canals with 
numerous branches extend the whole length of the nephridial 
region and open posteriorly on the dorso-lateral surfaces of the 
bodv as usual. 

Sexual products are fully mature in July at San Pedro. The 
ripe eggs are beautifully clear and fine for study. They measure 
about 0.125 mm. in diameter. Polar spindles were quickly formed 
when the eggs were placed in sea-water, and would doubtless have 
developed by artificial fertilization had any males been secured at 
the same time as the females. 

HaMtat, — Representatives of this species were' found only at 
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lateral slits long and deep ; proboscis pore terminal ; mouth large, 
and situated behind the ganglia; esophageal region mostly rounded; 
intestinal region broad and flat with thin lateral margins ; the pos- 
terior end extremely flattened and provided with a delicate caudal 
cirrus, which extends ventrally beyond the opening of the intestine, 
and in most species is easily broken off. Eyes often wanting. 
Body commonly of a nearly homogeneous color, without distinct 
markings (such as longitudinal and circular bands and rings). 

Proboscis sheath reaches to posterior end of body ; proboscis 
very long and strong. Intestinal pouches deep and mostly forked 
peripherally ; central intestinal canal comparatively narrow. Neu- 
rochord cells probably commonly present in brain and lateral nerve 
cords, though they have as yet been found in but few species. 

Ten species of this cosmopolitan genus are described on the fol- 
lowing pages as occurring in the region covered by this report. But 
a single one of these ( C tnarginatus) has been found in other 
parts of the world. Four species are described as new. 

31. CerebratuluB herouleiis Coe. 

Proc. Wash. Acad. Sci., 3, p. 75, PI. 1, ^^, 6, 1901 ; Harriroan 

Alaska Expedition, 11, p. 75, 1904. 

PI. 3, fig. 32. 

Representatives of this species attain gigantic proportions and are 
among the largest nemerteans known. Fully mature individuals 
are often more than 2 meters in length and more than 25 mm. in 
width. The body is comparatively short and thick, except when 
fully extended ; the head is very short, thick and bluntly pointed, 
cephalic furrows short (PI. 3, fig. 32), mouth large. Esophageal 
region very short, rounded ; caudal cirrus comparatively small ; pro- 
boscis large, colorless ; ocelli wanting. 

Color dark brown or reddish brown (PI. 3, fig, 32), somewhat 
less bright on ventral surface. 

In spite of their great size, the worms are not clumsy, bat swim 
gracefully and rapidly and move actively through their burrows. 

Habitat, — Sitka, Alaska (Coe, :01, p. 75), in soft mud, associated 
with C, tnarginatus ; southern Alaska (Griflin, C. sp.?, *98, p. 
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217); Mr. Abbott informs me that he has seen specimens whioh 
were collected at Kadiak, Alaska. 

«S2. CerebratuluB margrinatus Renier. 
Tavole per servire alle classificazione degli animali, Padova, 1807. 

C. angulatus Mcintosh, British Annelids, Pt. 1. Nemerteans, p. 195^ 

Ray Society, 1872-73. 
Cfuscus Verrill, Trans. Conn. Acad., 8, p. 438, 1892. 
C. marginatua Btlrger, Fauna u. Flora von Neapel, p. 660, 1895. 

Text-figs. 29, 30. 

The worms of this species may be recognized by their large, stout 
bodies which are rounded anteriorl}^ but flattened and with very 
thin lateral margins in intestinal region ; ocelli wanting ; length 
often 50 cm. to 1 meter ;' cephalic furrows large and deep, of mod- 
erate length ; color grayish, greenish gray, slate color, pale brown- 
ish or dark slaty brown, sometimes mottled on dorsal surface, but 
usually paler beneath (sometimes very pale), and usually with very 
pale or whitish lateral margins.^ The colors are well retained after 
preservation. The worms are excellent swimmers and move rap- 
idly in their burrows. 

HahitaJt, — Characteristic individuals 50 cm. to a meter in length 
are fairly common in mud in San Pedro Harbor, California, at low 
water. Also dredged in 3-5 fms. in channel, San Pedro. 

Some individuals are very pale, especially on the ventral surface,, 
while others which are decidedly dark on dorsal surface are pale 
grayish ventral ly. They apparently all belong to the one widely 
distributed species, however, their internal anatomy agreeing with 
that of C. marginatxLi from Naples. In many individuals the pale 
color on the lateral margins is wanting. 

The species has previously been collected on the Pacific coast by 
Griffin in Puget Sound ('98) and by myself at Sitka, Alaska (:01). 
From this latter locality the worms were comparatively broader and 
shorter than those from San Pedro or from Naples, and lived in 
soft black mud. 

1 For colored drawings of living worms and description and figures of ana- 
tomical peculiarities, see Btlrger ('95). 



194 bulletin: museum of comparative zoOlogy. 

. A large specimen which must have been fully a meter in length 
when alive, and which is 15 mm. in width after preservatioDy was 
collected by Dr. D. S. Jordan at Santa Barbara, California. 

The species was also collected by the Albatross off central Cali- 
fornia (Sta. 3203, 36° 48' N. Lat., hv 53' W. Long.) in 138 fms., 
brown mud. Bottom temperature 45° F. One specimen of medium 
size. 

Besides its range on the Pacific coast, at least from San Pedro, 
California, to southern Alaska, the species is found in the Mediter- 
ranean, on the coasts of Great Britain, Madeira, Greenland, the 
northeastern coast of America, and in other localities. 

33. Cerebratulus signatus, sp. nov. 
PI. 4, figs. 42, 43. 

Body of moderate size, rather thick and short after preservation, 
of greatest diameter just behind mouth and tapering gradually 
toward narrow posterior extremity (PI. 4, fig 42) ; lateral margins 
very thin in intestinal region, continuing forward as sharp ridges as 
far as posterior ends of cephalic furrows ; head not demarcated 
from body after preservation, acutely pointed anteriorly and flat- 
tened dorso-ventrally ; cephalic furrows short, but deep and con- 
spicuous (PI. 4, fig. 43) ; mouth small, situated as far back as pos- 
terior ends of cephalic furrows. 

Length of single preserved specimen 55 mm.; width 6 mm. 

Color. — Indications of characteristic markings are still visible on 
the preserved specimen, although the coloring in life is unknown. 
As shown in PI. 4, fig. 42, there is a conspicuous narrow band of 
dark color (brown in specimen) extending whole length of body in 
the median dorsal line. This dark band does not t*xtend forward 
quite to tip of snout and is interrupted near posterior extremity of 
bodv. On each dorso-lateral surface of bodv is a series of narrow 
transverse markings of similar brown color, placed side by side and 
situated about midway between lateral margins of body and dorso- 
median band. It is uncertain whether these markings extend to 
posterior end of body, for they are visible only in the anterior half 
of this specimen. Ventral surface is probably without definite 
markings. 
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Proboscis remarkably large and strong ; provided with a pair of 
very large nerves, which arise from ventral brain lobes near the 
commissure and pass forward to enter the ventral side of the pro- 
boscis at its attachment immediately in front of the brain ; they then 
spread out to form a remarkably conspicuous plexus, situated directly 
beneath the internal epithelium. There are but two distinct layers 
of muscles, an internal longitudinal musculature being wanting. 
The circular layer, however, shows an indication of two layers, the 
outer half being composed of fibers which run somewhat diagonally 
to those of the inner half of the layer. The muscular crosses are 
well developed. 

Body walls. — Cutis remarkably thin, its glands extending inward 
for only about one sixth to one fourth the distance from surface of 
integument to circular muscular layer. Outer longitudinal muscula- 
ture much thicker than the other two muscular lavers combined ; 
it projects laterally beyond lateral nerve to form an acutely pointed 
lateral ridge, or keel, the muscles being several times as thivk in this 
region as elsewhere on the circumference of the body. Inner longi- 
tudinal musculature very thin, in many places being less than one 
tenth as thick as the outer longitudinal muscular layer. 

Blood and nephridial systems.— A wngle pair of large lacunae 
in the head unite anteriorly above the rhynchodaeum as in many 
related species. Esophageal lacunae remarkably large, surrounding 
esophagus on all sideH except dorsally. 

The nephridia extend forward nearly to the mouth as profusely 
branched tubules lying on the lateral borders of the esophageal 
blood lacunae. Anteriorly most of the tubules lie above the level 
of the lateral nerves, but extend ventrally thereto in the middle 
nephridial region. Posteriorly all the tubules collect into a single 
large longitudinal canal on each side, at the posterior end of whicli 
a single large efferent duct opens to the exterior on the dorso-lateral 
surface of the body. 1'he position of the pair of nephridiopores is 
at about one third the distance from mouth to intestinal region. 

Nervous system aiul sense orrfans. — All the nervous structures 
of the body are remarkably conspicuous, "^riie lobes of the brain 
and their commissures, the esophageal, proboscidial, and dorso- 
median nerves, as well as the plexus outsi<le the circular muscles of 
the body, are all remarkably well developed. 

The cerebral sense organs are unusually large, their glandular 
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posterior ends projecting freely backward into the lateral blood 
lacunae. The cephalic furrows cut into the tissues of the head 
almost to the position of the brain ; in their posterior portions thej 
are surrounded by a thick layer of small nerve cells; they do not 
end posteriorly at the exit of the canal leading to the cerebral sense 
organs, but continue for some distance &irther back. The frontal 
sense organs are very inconspicuous. 

Habitat, — The single specimen represented in these collections 
was dredged by the Albatross in Bering Sea, August 16, 1890 (Sta. 
8818; 53M7'N. Lat., 167M4' W. Long.) at a depth of 61 fms. 
Bottom composed of black sand, gravel, and shells ; temperature 
42** F. 

84. Cerebratulus lineolatxis, sp. nov. 

PI. 4, tig. 44. 

Body rather slender but of ordinary proportions for genus ; head 
slender and acutely pointed, not demarcated from body ; cephalic 
furrows moderately long and very deep, although they extend 
hardly as far posteriorly as the very large mouth. After preserva- 
tion both head and body may become comparatively short, the 
thickest portion of body being immediately behind mouth (PI. 4^ 
%44). 

Length 25 mm. to 20 cm. ; width 2-7 mm. 

Color, — General color of body pale gray with numerous fine,. 
iiTegular and much interrupted dark olive brown longitudinal lines- 
extending the length of the body both above and below, but more 
numerous and larger on dorsal surface than ventrally. There are 
perhaps 12 of these fine lines, which are often discontinued and 
often united with adjacent lines (PI. 4, fig. 44). On the bead 
series of elongated dots take the place of definite lines, and in some 
individuals this is the case over the whole body. The marking* 
have a certain resemblance to those of Eupolia lineolaia BOrger 
('96, PI. 11, Fig. 8). Some individuals resemble Taeniosoma 
ddineatuni rather closely in color. Brain is cons^ncuous both 
above and below by its reddish color, which shows through the 
translucent tissues of the head. 

Markings sometimes entirely disappear after preservation, bat vm 
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other specimens are retained for some months in formalin as fine 
irregular lines and rows of dots, especially on dorsal surface. In a 
single large specimen which has heen kept for 25 years in alcohol 
the interrupted brownish lines are still conspicuous on dorsal sur- 
face of body. 

Ocelli. — Usually 6 to 10 ocelli are placed at fairly regular inter- 
vals on each side of head near tip of snout, and a number of other 
irregular pigment spots are scattered back toward the brain region. 

Body walls. — Cutis glands are limited to a comparatively thin 
layer in outer third of outer circular muscular layer. Internal 
longitudinal muscles are thin anteriorly, but increase considerably 
in thickness in posterior esophageal region. 

Alimentary canal. — Esophagus divided into esophagus proper 
and stomach as usual. Intestinal lobes very short, with large 
central intestinal canal. 

Nephridia. — Nephridial canals extensive, occupying the second 
and third fifths of esophageal region. There are usually 8 to 5 
pairs of efferent nephridial ducts which open dorso-laterally. 

Sense organs. — Cerebral sense organs large ; cephalic furrows 
are long and deep, and are peculiar in that they extend for about 
half the diameter of the cerebral sense organs posterior to the ongin 
of the ducts leading to the sense organs. 

Habitat. — Dredged in about 5 fms. among shells on muddy bot- 
tom in San Pedro Harbor, California; not common. Sexually 
mature in August. A single specimen about 20 cm. in length was 
collected by the Albatross at San Diego, California, March, 1878. 

35. Cerebratulus oooidentalis Coe. 

Proc. Wash. Acad. Sci., 3, p. 76, PI. 6, fig. 3, 1901 ; Harriman 

Alaska Expedition, 11, p. 76, 1904. 

This species can be recognized by the following peculiarities: — 
Body only moderately slender, commonly 15-30 cm. or more in 
length, much flattened posteriorly, head of moderate proportions, 
cephalic furrows rather short; ocelli wanting; proboscis is especially 
remarkable on account of its very small size as compared with that 
in related species. 

Color usually chestnut brown or reddish brown anteriorly, and 
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light chocolate brown in intestinal region ; ventral surface browoiah 
flesh colored or light chocolate, with a median ventral stripe of 
ocher. 

Cephalic glands well developed; brain remarkably voluminous; 
nephridia situated in middle third of esophageal region, with a 
single efferent duct on each side ; sexual products mature in July. 

Habitat — An active species found abundantly in muddy locali- 
ties beneath stones at half tide and below ; southern Alaska to 
Prince William Sound (Coe, : 01). Collected also by Mr. Shearer at 
Vancouver Island, B. C, and by the Albatross in Bellingham Bay, 
Washington, in green mud at a depth of 11 fras. 

The present known range of the species is, therefore, from the 
State of Washington to Prince William Sound, Alaska. 

8t). Cerebratulus edbifrons Coe. 

Proc. Wash. Acad. Sci., 3, p. 82, PI. 4, figs. 3, 4, 1901; Harriman 
Alaska Expedition, 11, pp. 82, 200; PI. 18, fig. 9, 1904. 

Body long and ribbon-like, much flattened and with thin margins 
in intestinal region, rounded anteriorly, much as in C, marginatu8 ; 
cephalic furrows long and deep ; ocelli wanting. 

Length 15-30 cm. or more ; width 3-6 mm. 

Color of body ranges from dark brown with a tinge of purple, to 
brownish purple, slaty or black ; often with a more reddish median 
band, due to position of proboscis sheath. Thin lateral margins of 
intestinal region often paler in color. Anterior portions of head 
pure white, both above and below, for about three fourths the dis- 
tance to posterior ends of cephalic furrows ; sometimes white bor- 
der continues quite to ends of furrows, and reaches anterior end of 
mouth, but this is not usually the case. Proboscis pinkish when 
extended. Margins of mouth grayish. 

Habitat, — The type specimen was found under a stone at low 
water, Sitka, Alaska (Coe, :01). The species occurs sparingly in 
mud, San Pedro, California ; off San Pedro in 2-20 fms.; between 
San Pedro and Santa Catalina Island in 50 fms. (Coe, :<H). Also 
dredged by the Albatross in 53 fms., fine gray sand and mud, off the 
coast of southern California (Sta. 2902, 34° 06' N. Lat., 120* 02' 
W. Long). Another specimen was taken by the Albatroes in fine 
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Band and mud off central California (Sta. 8188, 36° 55' N. Lat., 122° 
02' W. Long.) at a depth of 19 fms. The known range of this 
species is therefore from southern California to Sitka, Alaska, and 
its known range in depth is from low water to 53 fms. The worms 
are excellent swimmers and are very restless in confinement. 

37. Cerebratulus longioeps Coe. 

Proc. Wash. Acad. Sci., 3, p. 77, PI. 5, figs. 4-7, 1901 ; Harriman 

Alaska Expedition, 11, p. 77, 1904. 

Body much flattened throughout; head and anterior portions 
of body remarkably slender and much flattened ; head very long, 
acutely pointed ; cephalic furrows remarkably long, wide and deep ; 
mouth situated opposite posterior ends of cephalic furrows ; ocelli 
apparently wanting. Body very fragile, usually much broken when 
killed. 

Length 15 to 30 cm.; width in intestinal region 3-5 mm. 

Proboscis slender and colorless ; with three muscular layers and 
the usual muscular crosses. 

Color brownish black or purplish throughout body, except for 
slight grayish tinge on ventral surface ; paler on tip of snout and on 
borders of cephalic furrows. 

NephridicU system presents several striking peculiarities. It 
extends through whole length of esophageal region and possesses 
upward of sixty efferent ducts on each side. Immediately behind 
the mouth are one or two pairs of nephridial tubules which 
are quite independent of the rest of the system, each consisting of a 
coil of fine canals lying on the dorsal side of the lateral blood lacuna 
and projecting freely into its cavity. From each of these tubules 
an efferent duct leads to dorsal surface of body. Posterior to these 
isolated nephridiais a richly branched system continuous throughout 
the whole length of the esophageal region. The finer branches 
project into the cavities of the blood lacunae and encroach greatly 
upon their area. The very numerous efferent ducts vary greatly in 
size, some being several times as large as others. They are disposed 
with great irregularity, two or three ducts sometimes appearing on 
the same side in a single section, some being situated much nearer 
the dorso-median line than the others. The anterior, isolated 
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nephridia are particularly interesting in that they seem to represent 
a very primitive condition, such as is found in the planarians. 

ASense organs, — Frontal sense organs highly specialized ; cerebral 
sense organs as in related species ; cephalic furrows long and deep, 
widely expanded posteriorly. 

Reproductive organs, — Sexually mature in July. Ova develop 
on narrow stalks attached to wall of ovary and later break off and 
fall into the ovarian cavity, as Wilson (:00, p. 123) has described for 
Cerebratuliis lacteus. 

Habitat, — The species is known only from Yakutat, Alaska, 
where it occurs under stones at low water, but is not common. 

38. Cerebratulus montgomeryi Coe. 

Proc. Wash. Acad. Sci., 3, p. 80, PI. 6, figs. 1, 2, 1901 ; Harriman 

Alaska Expedition, 11, p. 80, 1904. 

PI. 3, figs. 38, 39. 

This very large and brilliantly colored nemertean occurs abao- 
dantly along the whole Pacific coast of Alaska and in the Bering 
Sea, and may be easily recognized by the following peculiarities: 
Bodylarge, very long and ribbon-like when well extended, much flat- 
tened except in esophageal region ; head rounded and obtuse or 
pear-shaped and acutely pointed according to state of contraction ; 
cephalic furrows moderately long ; ocelli wanting. 

Length commonly 50 cm. to two meters ; occasionally up to two 
and a half or three meters when fully extended ; width 8 to 17 mm. 

Color. — Bright blood red throughout body, except tip of snout, 
which is white or yellowish white both above and below (PI. 3, 
figs. 38, 39). 

Proboscis pale red, of moderate size, inner longitudinal muscles 
wanting. Cephalic glands well developed. Nephridia limited to 
anterior half of esophageal region, with a single pair of efferent 
ducts at posterior end. 

Habitat. — This magnificent 8])ecies has already been recorded 
from Puget Sound, and from various localities along the Alaska 
coast to the Aleutian Islands (Coe, : 01, p. 8*2), where it is common 
in muddy locations, beneath stones near low water mark. 
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It is very abundantly represented in the collections at hand, hav- 
ing been dre Iged at the following localities : — 

1. Port Angeles, Washington. One specimen apparently of this 
species collected by the Albatross, 1891. 

2. Near Kadiak Island, Alaska. Collected by the Albatross (Sta. 
2855, 57° N. Lat., 153° 18' W. Long.) in 69 fms. Bottom green 
mud ; temp. 44° F. 

3. South of Alaska Peninsula. Collected by the Albatross (Sta. 
3216, 54° 20' N. Lat., 163° 37' W. Long.) in 61 fms. Bottom black 
sand and mud ; temp. 38.5° F% A number of very large specimens 
some of which may have been 8 meters in length when alive, and 
now measure 17 mm. in width and 15 mm. in thickness in esophageal 
region. 

4. Unalaska Island, Alaska. One specimen collected by the 
Albatross. 

5. Agattu Island (52° 30' N. Lat., 173° 30' E. Long.), Aleutian 
Group. One specimen of medium size collected by the Albatross. 

6. Bering Sea. Several large specimens collected by the Alba- 
tross (Sta. 3311, 53° 59' N. Lat., 166° 29' W. Long.) in 85 fms. 
I^ottom green mud ; temp. 41° F. 

7. Bering Sea. Two medium sized specimens collected by the 
Albatross (Sta. 3289, 56° 44' N. Lat., 159° 16' W. Long.) in 16 fms. 
Bottom black sand. 

8. Plover Bay, Siberia (near Bering Strait). A single large 
specimen dredged by Mr. Bailey in 6 fms. 

The present known range of this species is therefore from Puget 
Sound, along the Pacific coast of Alaska and the Aleutian Islands, 
through the Bering Sea to the vicinity of Bering Strait, a distance 
of more than 3000 miles. Its geographical distribution is thus from 
about 125° W. Long, to 173° E. Long., and from about 48° to 64.5° 
N. Lat. 

39. Cerebratulus cedifomiensis, sp. nov. 

Body of form most characteristic of genus, rounded in esophageal 
region, much flattened and with very thin margins in intestinal 
region. Head of variable shape, as in many species of genus, com- 
monly pear shaped or broad lanceolate, pointed anteriorly and con- 
stricted just back of brain, so that in ordinary states of contraction 
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head is broader than neck. Cephalic furrows moderately long, very 
deep, with thin margins ; when anterior margin of head is some- 
what contracted, cephalic furrows meet in front above proboscis 
pore. Caudal cirrus small but conspicuous, and not as readily 
broken oft as in many related species. Ocelli wanting. 

Body remarkably fragile even when sexual products are very 
immature, so that the living worms can seldom be handled without 
the body becoming ruptured. 

Length 10-15 cm. or more ; width 4-5 mm. in intestinal region. 

Color, — Dull or rosy flesh colored ^or cream colored anteriorly; 
head paler and more translucent, except brain, which is doll red or 
wine color. Lateral margins in intestinal region thin, pale grayt 
and bordered internally by a conspicuous reddish line indicating 
position of lateral nerves. On dorsal surface proboscis sheath is 
indicated by a more reddish color. 

Intestinal region less rosy, more nearly cream colored or of a 
pale buff color. Proboscis pale buff or grayish. 

When preserved in formalin, color completely disappears in a day 
or two, except the darker tint of the brain which is retained for 
some days longer. 

Proboscis of moderate proportions. Internal longitudinal mus- 
cular layer wanting, the basement layer of epithelium resting 
directly upon the nerve plexus. Muscular crosses between cir- 
cular muscular layer and the very thin layer of circular muscles 
beneath the outer, flattened epithelium very conspicuous on both 
dorsal and ventral sides. 

Cephalic glands well developed, extending through all parts of 
the tissues of head in front of brain. Cutis glands limited to outer 
portion of outer longitudinal muscular layer. 

Alimentary canal. — Esophagus clearly exhibits the usual division 
into two chambers, esophagus proper and stomach, lined with differ- 
entiated e[)ithelium. 

Blood and nepJiridial systems, — A large median blood lacuna 
near tip of snout extends backwards for some distance toward brain 
before dividing into the two usual lateral lacunae. Extensive 
esophageal lacunae surround anterior [)ortions of esophagus on 
three sides. Somewhat behind the nephridial region these are 
gathered into the lateral vessels which are found in the stomach 
region, and which are much smaller and have stronger walls than 
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the lateral vessels of the esophageal region proper. Proboscis sheath 
vessel passes throagh ventral wall of sheath shortly behind nephrid- 
ial region. 

Nephridial tubules ramify among the esophageal lacunae in the 
second and third fifths of the esophageal region. Its finer tubules 
are gathered into a single large branching canal on each side, which 
passes posteriorly to open on dorso-lateral surface of body by a 
single efferent duct in about the middle of the esophageal region. 

Nervous system, and sense organs, — Two or more pairs of large 
neurochord cells lie on the internal faces of the ventral ganglia, as 
in many other species of the genus. Cephalic nerves in front of 
brain remarkably well developed, although there are no ocelli. 
Cephalic furrows remarkably deep, reaching inward nearly to the 
brain. 

Habitat. — Collected in mud near low water at San Pedro Harbor, 
California ; Dead Man's Island, San Pedro ; San Diego, near Point 
Loma, California. Not common. 

A single specimen apparently belonging to this species was col- 
lected by the Albatross near Santa Barbara Islands, California (Sta. 
2840) in 28 fms., green mud. 

This is one of the most fragile species of nemertean found on 
the coast, nearly all of the specimens becoming fragmented as soon 
as collected. The worms swim actively when disturbed. 

40. Cerebratulus latiis, sp. nov. 

PI. 4, Fig. 41. 

Body remarkably short and broad for genus, much flattened 
throughout, with unusually thin lateral margins ; very much broader 
than C. marginaius^ C. lacteus, or related forms ; broader also than 
those species related to C. fuscus^ and of different proportions, 
being largest anteriorly and tapering gradually toward posterior 
extremity (PI. 4, fig. 41). Resembles (7. margimitus somewhat 
closely in general color of body, but is far shorter, broader and more 
flattened both in life and after preservation. 

Length varies enormously according to state of contraction of 
body; large specimens measure about 30 cm. in length and 25 mm. 
in width when moderately extended. One specimen which measures 
after preservation 29 mm. in width is but 18 cm. in length. 
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Head directly continuous with body, and there is likewise no 
demarcation between esophageal and intestinal regions, the thin 
lateral margins of body extending forward to posterior ends of 
cephalic furrows. Head very broad, the mouth being situated 
between posterior ends of cephalic furrows, and in preserved sped- 
mens almost as near to tip of snout as to posterior end of either 
cephalic furrow. Cephalic furrows remarkably short, measuring but 
4 mm. in length in a preserved specimen whose width is 27 mm. in 
intestinal region ; they are thus about one seventh as long as the 
greatest width of body (PI. 4, fig, 41). 

Esophageal region very short, much flattened, scarcely twice as 
long as width of body, with very thin lateral margins continuoas 
with those of intestinal region. £ven in esophageal region strong, 
flattened bands of dorso-ventral muscles pass at regular intervals 
beside proboscis sheath and esophagus from dorsal to ventral side of 
body. 

Intestinal region very flat, with powerfully developed bands of 
dorso-ventral muscles between the intestinal lobes. Internal longi- 
tudinal muscles of body walls but very little developed. Lateral 
margins of body extremely thin, extending laterally beyond the lat- 
eral nerve cords on each side for a distance equal to nearly one 
fifth the width of body, or much more than half as great as the 
dorso-ventral thickness of body in same region. In a rather large 
specimen the width of intestinal region after preservation measures 
27 mm., while its thickness is but 7 mm. Intestinal region com- 
monly remains concave on ventral surface, with a distinct longi- 
tudinal ridge beneath each of the lateral nerves; from this point 
out the lateral margins are extremely thin. 

Body tapers gradually towards posterior end, where the lateral 
margins are even thinner than more anteriorly and are produced as 
broad lateral fins (PI. 4, fig. 41). 

I know of no other species of the genus in which the worms are 
so well adapted for swimming as in the species at hand, and experi- 
ence with living individuals on the coast of Alaska has demon- 
strated how actively and tirelessly they can propel themselves 
through the water. It seems not unlikely that they often leave 
their burrows to swim free in the water. 

Proboscis of remarkably large size, although inner longitudinal 
muscular layer is practically wanting. Muscular crossings well 
developed. 
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Color, — Living specimens collected at Sitka, Alaska, were brown- 
ish in color throughout the whole body. As a rule they are of a 
paler brown than individuals of C, marginatxis^ which they some- 
what resemble in color. Ventral surface is pale brown, as are also 
the thin lateral margins of body. They are decidedly paler in color 
than individuals of C, herculeus^ and the shape of the body and the 
activity of the worms will readily distinguish these three species, 
which are all found in the vicinity of Sitka, Alaska. 

Specimens preserved in alcohol lose their original coloring in a 
few months. The form and size of the body with its remarkably 
thin lateral margins will, however, readily sei've to distinguish pre- 
served specimens from those of any other species yet recorded from 
the region. 

Hahitat. — Collected on the Ilarriman Expedition in hard mud at 
low water, Sitka, Alaska. Dredged by the Albatross in the follow- 
ing localities : 

1. Sta. 3173. Off Central California (Lat. 38° 19' N., Long. 123° 

14' W.) in 62 fms., mud. Bottom temperature 48° F. 

2. Sta. 2872. Off Cape Flattery, Washington (Lat. 48° 17' N., 

Long. 124° 52' W.) in 38 fms., gray sand. Bottom tem- 
perature 45.5° F. 

3. Sta. 3068. Puget Sound, Washington (Lat. 47° 35' N., Long. 

122° 27' W.), in 135 fms., green mud. 

4. Sta. 3216. South of Alaska Peninsula (Lat. 54° 20' N., Long. 

163° 37' W.) in 61 fms., black sand and mud. 

5. Sta. 3311. Bering Sea, near Unalaska Island (Lat. 53° 59' N., 

Long. 166° 29^ W.), in 85 fms., green mud. Bottom temper- 
ature 41° F. 

6. Sta. 3313. Bering Sea, near Unalaska Island (Lat. 54° 01' N., 

Long. 166° 27' W.), in 68 fms., fine black sand. Bottom tem- 
perature 43° F. 

7. Sta. 3314. Bering Sea, near Unalaska Island (Lat. 54° 02' N., 

Long. 166° 32' W.) in 74 fms., black sand. Bottom temper- 
ature 42° F. 

8. 3521. Bering Sea, north of Pribilof Islands (Lat. 59° 09' N., 

Long. 170° 48' W.), in 40 fms., green mud and fine sand. Bot- 
tom temperature 31.9° F. 
?[9. Plover Bay, Siberia. Proboscis only, but its large size indicates 
that it may have belonged to an individual of this species.] 
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These collections indicate that the species is common in the colder 
waters off the Pacific coast from central California to Bering Sea. 
The range in depth is from low water to 135 fms. The temperature 
of the bottom in these localities ranges from 48° F. off California 
down to 31.9° F. in Bering Sea, even in the month of Aagust. 

This is evidently therefore an arctic form which extends soath- 
ward in the cold water at a depth of a number of fathoms as far as 
the region off the coast of central California, and is found only 
occasionally at low water on the Alaskan coast, for it occurs but 
once in the shore collections. 

Empleotonema Stirapson. 

Emplectonema Stimpson, Proc. Phila. Acad. p. 163, 1857. 
Nemertes Mcintosh, British Annelids, Part 1. Nemerteans, Ray 

Society, 1872-1873. 
Eunemertes Vaillant, Hist. Nat. des Annel6s, 3, Paris, 1890. 

Body very long and slender, varying greatly in thickness accord- 
ing to state of contraction, but most commonly considerably flat- 
tened ; often sharply bent and folded into an irregular mass; integ- 
ument provided with an unusual abundance of mucous secretion ; 
prol)oscis and mouth opening together on subterminal portion of 
snout ; proboscis sheath limited to anterior third of body ; proboscis 
slender and very short, often not more than one sixth the length of 
body; a large number of minute eyes usually present; cerebral 
sense organs situated well in front of brain, and usually very small. 
The species are of sluggish movement, and many of them are found 
very near high-water mark among mussels, barnacles, rockweeds, 
etc. 

Of this genus two species have previously been recorded from the 
west coast of America. To these a third species, E. purpuratnm, 
is added in the present pa[)er. Two of these forms have been found 
nowhere else in the world ; the other ( E. f/racile) occurs also on 
the coasts of Euro[)e and is widely distributed in the Northern 
Hemisphere, although it has not been found on the east coast of 
America. 
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41. Empleotonema graoile (Johnston) YerrilL 

Nemertes gracilis Johnston, Mag. Zool. and Bot. 1, p. 684, PI. 17, 

Fig. 1, 1837. 
Emplectonema viride Stimpson, Proc. Phil. Acad., p. 168, 1857 ; 

Griffin, Ann. New York Acad. Sci. 11, p. 207, 1898. 
Eunemertes gracilis Vaillant, Hist. Nat. des Annel^s, 3, Paris, 1 890. 
Eunemertes gracUia Bttrger, Fauna u. Flora des Golfes von Neapel, 

Monogr. 22, Neraertinen, p. 543, 1895. 
Emplectonema gracilis Verrill, Trans. Conn. Acad., 8. p. 413, 1892. 
Emplectonema gracile Coe, Proc. Wash. Acad. Sci., 3, p. 23, 1901 ; 

Harriman Alaska Expedition, 11, p. 23, 1904. 

PI. 1, figs. 14, 14a, 15, 15a ; Text-fig. 32. 

This species may be easily recognized by the following char- 
acters : ^ — Body long and slender, somewhat flattened below, 
irregular and ungraceful in form ; head slightly broader than rest 
of body. Length 20 to 50 cm. or even more ; width about 2 mm. 
Color uniform, dark green or yellowish green above, and pale yel- 
lowish green or nearly white beneath (PI. 1, figs. 14, 15) ; ocelli in 
two groups on each side of head, consisting of a marginal row of 
8-10 ocelli on each antero-lateral border of head, and a pair of 
more posterior, cerebral clusters with 10-20 ocelli each; basis of 
central stylet of proboscis long and slender, two to three times as 
long as the stylet itself, which is very slender, acutely pointed and 
gracefully curved like a sabre or scythe ; each of the two accessory 
pouches contains 5-7 slender, curved stylets exactly similar to the 
central stylet in shape and size (Text-fig. 32). 

Habitat, — These worms were found in the greatest abundance on 
the Harriman Expedition at nearly all the collecting stations between 
Victoria, B. C, and Dutch Harbor, Unalaska Island. They occurred 
everywhere along the shore and wereinost plentiful near high-water 
mark, crawling over the thick growth of mussels and seaweeds. 
Often a number of individuals were found coiled together in a 
single slimy mass, and on being disturbed would crawl apart and 

1 For descriptions and figures of anatomical peculiarities, see BUrger ('95, 
p. 648). 
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e sluggishly ahout, but usually made no effort at concealment. 
Similar manses were met with under 
stones in very muddy localities, and 
often where the water wasvery bracldsfa. 
This is probably the most abundant spe- 
cies of nemertean on the Alaska coast, 
and is found nearer high-water mark 
and in more brackish water than almoflt 
any other species. 

Stimpson ('57) records it from Sao 
Francisco, and Griffin ('98, p. 207) fonnd 
it at West Berkeley, California, Port 
Towtittend, Wash., and Alaska, but con- 
sidered it distinct from E. ffracile. In 
the National Museum is a portion of a 
lai^e individual from San Francisco, 
and nearly 40 specimens of small site 
collected by Dr. Dall at ITnalaska 
Island After having been in alcohol 
for man\ years these specimens still 
show their characteristic form and 
colonng 

The species is ver\- common at Pacific 
Gro%e Cilifornia, where it occurs near 
the Hopkins Laboratory among mnsael* 
on large rocks fully exposed to the surf. 
Its known range on the Pacific coast is, 
therefore, from Monterey Bay, Cali 
fomia, along the coast of British Co- 
lumbia and the whole Pacific coast of Alaska to the Aleutian 
Islands. 

It has also been recorded from the coasts of England, from the 
northern shores of Germany and France, from the Mediterranean 
coasta, and from Madeira. Tlie most widely distant of these locali- 
ties are separated by about half the circumference of the globe, but 
the form has not yet been found anywhere on the east coast ot 
America. Isler (:01) records the species from Chile, 
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42. Empleotonema bilrgeri Coe. 

Proc. Wash. Acad. Sci., 3, p. 25, PI. 2, figs. 1, 2; PI. 8, fig. 1 ; PI. 
12, fig. 3, 1901 ; Harriman Alaska Expedition, 11, p. 25, 1903. 

Emplectonema violaceum Griftin, Ann. N. Y. Acad. Sci., 11, p. 209, 

1898. Not E. violaceiim Bttrger. 
E. bUrgeri Coe, Harriman Alaska Expedition, 11, p. 115, 1904. 

PI. 24, figs. 187, 188; Text-fig. 38. 



These worms are long, flat and ribbon- 
like, nearly as thick near the lateral mar- 
gins as in the median line. The color 
shows considerable individual variation, 
but most specimens are dark, velvety 
brown above and flesh colored or 
creamy white below. Some are mot- 
tled, reddish brown or purple on the 
dorsal surface. Sometimes the head is 
almost without color. Ocelli very nu- 
merous, commonly numbering 60 ' or 
more on each side (PI. 24, fig. 187). 
The worms often attain the length of 
a meter, and are about 5 mm. in width. 

The proboscis sheath reaches well 
toward the middle of the body, although 
the slender proboscis is but a fraction 
of this length. The armature of the 
proboscis includes a weak central stylet, 
the basis of which is swollen into a bulb 
posteriorly (PL 24, fig. 188; Text-fig. 
33) and of a pair of pouches, each usu- 
ally containing three small accessory 
stylets. There are 11 proboscidial 
nerves. Cerebral sense organs remark- 
ably large ; situated slightly in front of 
brain. Narrow intestinal caeca extend 
forward well toward brain. Submuscu- 




Fio. 'Si.-- EmplecUmema bUrgeri. 
Outline of gtylet apparatus. 
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lar glands enormously developed, extending posteriorly to anterior 
end of intestinal region. 

Habitat, — Glacier Bay, Alaska ; found undei* mussels on rocks 
between tides. The worms are gregarious in their habits, and sev- 
eral individuals were found knotted together in a seemingly inex- 
tricable mass, and were imbedded in a vast amount of slime (Coe, 
:01); Port Townsend, Washington (Griffin, '98). The present 
known range of the species is therefore only from Puget Sound to 
•southern Alaska. 

43. Emplectonema purpuratum, sp. nov. 
PI. 17, figs. 107, 108; PI. 22, figs. 159, 160. 

• 

Body long, much flattened dorso-ventrally, and ribbon-like 
throughout ; head rather narrow ; posterior extremity slender. 

Length 25 cm. or more ; width about 3 mm. 

Color, — Original coloring and markings are apparently well 
retained after preservation, although there are no notes as to color 
in life. Dorsal surface purplish or purplish brown from closely 
placed mottlings of pigment ; ventral surface gray or yellowish. 
Body is paler anteriorly ; tip and sides of snout lack the brownish 
mottlings and are of same color as ventral surface. The purplish 
brown mottlings are strictly confined to dorsal surface and are so 
thickly placed as to give a homogeneous color when seen without a 
lens. From the dorsal side there is no indication of the light color 
of ventral surface. 

Ocelli, — Numerous ocelli lie on each side of head and extend 
forward to tip of snout, but their arrangement is difficult to deter- 
mine owing to dark pigment of body. They are of larger size than 
in most species of genus. 

Proboscis, — In one specimen there were three pouches of acces- 
sory stylets, and in another two. Each had two stylets with some- 
times an immature third. The stvlets are without the swollen 
heads so characteristic of E, bilrf/eri, but are especially remarkable 
in being fluted longitudinally (PI. 17, figs. 107, 108; PI. 22, figs. 
159, 160). This peculiarity is conspicuous both in the central stylet 
and in the mature accessory stylets. 

Basis of central stylet not swollen posteriorly as in B, biJLrfferi^ 
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and is bat a little wider posteriorlT tfamn near attachment of stjlet 
(fig. 107). Length of baas in two indiridaals 0.15 mm. and 0.165 
mm. Stylets are shaq) and acotelj pointed, bat are rather broad at 
the base (fig. 108). Thej are a trifle shorter than the basis. The 
proboscis is provided with 16 nerves. 

Cephalic gland$ are volaminoas, filling ap a large portion of the 
tissues of the snoat. Sabmascalar glands well developed and of 
large size. Thej extend back throagh esophageal region, where 
they are situated mainly ventral to lateral margins of body, and 
extend inward practically throagh the whole layer of longitudinal 
muscles to the connective tissue about the lateral nerves and blood 
vessels. 

Alimetitary c€uud, — A pair of very narrow diverticula of the 
intestinal caecum extend forward well toward brain region. They 
lie above lateral borders of esophagus. A considerable distance 
posteriorly they become united into the broad, unpaired caecum 
which lies beneath the esophagus, as in JSl bUrgeri. 

Blood and nephridial sysUfns. — The blood vessels of the head 
are peculiar in that they do not appear as thin-walled lacunae, but 
always show distinct fibroas walls, and exhibit in a striking manner 
the epithelial cells with which the vessels are lined. Their arrange- 
ment is as in related species. 

Nephridial tubules are voluminous and are limited to a short dis- 
tance immediately behind brain. 

Cerebral sense organs are, as in E. burger i, remarkably large for 
genus. They are much elongated and extend from a point well 
towards the tip of snout back nearly to brain region. 

jBabitat. — Adakh Island (Aleutian group), Alaska, two complete 
specimens fully 25 cm. in length. Collected by the Albatross, July 
2, 1893. 

In general appearance, shape of body, color, and in many points 
of internal anatomy, the species resembles J^. bUrgeri from soutliern 
Alaska and Puget Sound. In other anatomical features, and notably 
in armature of proboscis and in number of proboscis nerves, the two 
species differ widely. E, bUrgeri has both stylets and basis of cen- 
tral stylet much swollen and has only 11 proboscidial nerves, while 
the present species has fluted stylets, not swollen at base, basis of 
stylet is not swollen posteriorly, and there are 16 proboscidial 
nerves. 
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With E, (Euneniertes) violaceum BUrger ('96) from Chile, there 
are many points of resemblance, but the presence of large cephalic 
glands and of comparatively large cerebral sense organs, which lie 
only a short distance in front of brain, will serve to distinguish the 
present species. The proboscis of E', violaceum has not been 
described. 

Zygronemertes Montgomery. 
Zool. Jahrb., Abth. Syst., 10, p. 2, 1897. 

Among the nemerteans of the Pacific coast are two species of 
which one is identical with the green Amphiporus virescens Verrill 
and the other resembles this species closely. A third form is closely 
related anatomically, but is white in color. These three species 
belong to the genus Zygonkmertes which Montgomery ('97*, p. 2) 
has established for A, virescens. The members of this genus are 
closely similar anatomically to those of Amphiporus but may be 
distinguished by the following peculiarities : — 

Body long and slender, but not so elongated as in Emplectonema; 
head broader than neck in life, provided with two pairs of lateral 
oblique furrows ; ocelli small and very numerous, extending posteri- 
orly far beyond brain and above the lateral nerve cords; proboscis 
sheath extends to posterior end of body, while proboscis is compar- 
atively short ; armature of proboscis much- as in Amphiporus, 
although basis of central stylet is massive and has a concave or 
truncated posterior end, while stylet itself is comparatively weak ; 
usually 10, 11, or 12 proboscidial nerves. 

The worms are peculiar in life because of their long, very con- 
tractile bodies and broad heads, and are especially remarkable 
because of their extremely active habits, being very restless in 
confinement and in almost constant motion, often crawling out of 
the water and up the sides of the vessel in which they are con- 
tained. 
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44. Zygronemertes thalassina Coe. 

Proc. Wash. Acad. Sci., 3, p. 29, PI. % fig. 5 ; PL 7, fig. 1 ; PI. 13, 
fig. 2; 1901 ; Harriman Alaaka Expedition, 11, p. 29, 1904. 

Tex^fig8. 17, 34, 35. 

The very active and restless worms belonging to this s}>ecies and 
the closely related Z. inrescens may be easily recognized by their 
olive green color, and by the ocelli 
which are very numerous on each 
side of the head, and wliich extend 
posteriorly along the lateral nerve 
cords far behind the brain. 

Mature individuals are very slen- 
der, and are usually from 30-60 mm. 
in length. 

The proboscis sheath reaches to 
the posterior end of the body, but 
the proboscis itself is but little more 
than half as long. The central stylet 
of the i)roboscie is remarkably short 
and blunt; its basis is at least twice 
and often three times as long as the 
stylet itself, ^and is massive in pro- 
portions (Text-fig. 34). The basis is 
sharply truncated posteriorly, with 
serrated edges. Each of the two 
lateral pouches usually contains five 
remarkably stubby accessory stvlets 
(Tex^fig. 35). There are 12 probos- 
cidial nerves. In Z. mrescens the 

stylets are more slender, commonly but 2 or 8 in each lateral pouch, 
and the proboscis has but 10 or 11 nerves. 

Habitat. — This sjiecies has been found only at Hitka, Alaska, 
where it is not uncommon among hydroids, brok<'n shells, etc., in 
clear water (Coe, :01). 

The only decided diffen'nces that I have iKjen able to determine 
between this species and the cU>seIy related %, iHrfuicmH of the (^li- 




Fio. M.— ZygniMffyrtrH thnhunliui. 
OutHne of iitylei appftrftttiii of pro. 
boftcl*. 
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Habitat. — Common on piles of whanes at Monterey Bay, San 
Pedro, and San Diego, California. Commoo also on the coast of 
New Kngland. 

The worma belonging to this speciee are exceedingly active and 
reatless, as described by Verrill {'92)- Sexual products were found 
to be nearly mature in August, in California. Mature ova are green- 
ish in color. 

A single specimen, 26 mm, in length and 2j mm. wide, which 
agrees with the above in all essendal anatomical structures, was 
dredged off Coronado Beach, California, in 1 f ms. Color after pres- 
en'ation dark grayish brown, but after being cleared in cedar oil 
assumed a purplish color with a tinge of green. Ocelli, interoal 
structure, and proboscis armature are as in that species, and the pro- 
boscis is provided witli 10 nerves only as in many of the individuals 
from New Kngland. 

The closely relat«d a)>ecies found in Alaska (Z. thalaa»ina) diffeiB 
from the above in numl>erof nerves of proboscis and character of its 
armature, as state<l on p. 213. 

4G. Zygonemertes albida Coe. 




— Zj/oonrmrrttt 



I'roc. Wash. Acad. Sci^ 3, p. 31, PI. H, fig. 2; 

PI. S, fig. 5, 1901 ; Harriman Alaska 

Expeilition, 11, p. 31, 1904. 

PI. 24, figs. 182, 183; Text^fig. S6. 

This is a small, mo<lerate1y slender species, 
very active in habits. Sexually mature indi- 
viduals were not more than 25 mm. in length. 
The color of these minute worms is white^ 
with a tinge of yellow both above and below. 
Ocelli very numerous, being scattered irr^^- 
larly on the head in front of tbe brain and 
extending backward as a single row on each 
side along the lateral nerves for about two 
fifths the length of the eBOi>hageal region 
(PI. 24, fig. 182). Central stylet of probos- 
cis rather slender, basis elongated, sharply 
truncated posteriorly (Text-fig. 36, PI. 24, fig. 
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183). Eggs laige; matme in Jime. Cerebral sense oigans Uige« 
situated immedtttelv in front of bimin. 

Habitat. — The species is known only from Victonou B. C^ where 
it was found on piles of a wharf associated with .-1. iinparispim^nii^ 
which it somewhat res^nbles (Coe, :Q(I). 

The few individuals of this species which have been collected 
resemble immature and pale colored specimens of Z. rire^cen^ but 
the present species remains whitish when sexuaUv mature^ possesses 
fewer ocelli and differs somewhat in armature of proboscis. 



BQrger. 
Fauna und Flora des Golfes von Neapel, Monogr . 22, p. 548, 1895. 

Representative of this genus are characterized by extremely long^ 
thread>like bodies of firm consistencv. Thev resemble Emplkoto- 
NEMA in form, habits, and general internal anatomy, but diifer in 
having only four ocelli, which are symmetrically placed on the head, 
in armature of proboscis, and in other anatomical details. 

The worms are quite as slender as those of tlie genus CKriiAi.o- 
THRix, but they do not coil the body in a spiral. 

Proboscis sheath very short, proboscis armed with well developiHl 
central stylet and basis, and with two pouches of accessory stylets ; 
cerebral sense organs small, situated well in front of brain, (^ephalio 
glands usually well developed. 

But three species of this genus have thus far been demTilnnl. Of 
these, one occurs on the Pacific coast of North America, and the 
other two in the Mediterranean. 

47. NemertopsiB ffraoilifl Coe. 

Ilarriman Alaska Expedition, 11, p. 142, PI. 15, i\\i, 1 ; PI. 20, figs. 

10, 11, 1904. 

PI. 11, figs. 78, 74. 

This is a very slender specieM bearing a close nmt^mblnnce in form 
and color to N.peronea ((iuatr.) HQrger, but difTering somewhat in 
internal organization, especially in structure of proboMcis armaturu 
and position of anterior end of intestinal caiMuun. 
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Body extremely long and filiform, being more slender than in any 
other species of nemertean found on the coast except Cbphalo- 
THRix. Body commonly 10 to 15 cm. or more in length, and 
usually less than 1 mm. in breadth; head slightly broader than 
body, which is somewhat flattened dorso-ventrally, but of nearly 
equal width throughout its length. 

Color, — Dorsal surface dull whitish with a tinge of brown, or 
sometimes decidedly brownish, with two narrow longitudinal bands 
of deep brown extending throughout the length of the body. Elach 
of these brown bands is perhaps one eighth as broad as the body. 
They lie near the median dorsal line, and are separated from each 
other by about twice the width of either band. On the head they 
lie just internal to the eyes, and do not extend quite to the tip of 
snout (PI. 11, fig. 73). They are sharply marked off from the much 
paler color between them, but show a tendency to shade off laterally 
into the general pale brownish color of the dorsal surface. Toward 
the lateral margins the brownish color becomes very pale and grad- 
ually shades off into the whitish, grayish, or pale flesh color which 
characterizes the ventral surface. 

Ocelli. — Four eyes of large size are arranged to form the comers 
of a square (PI. 11, fig. 73). 

Cephalic, fflands.— Enormously developed cephalic glands occupy 
the greater portion of the head and stretch far back into body, 
extending even as far back as the most anterior sexual pouches. In 
the esophageal region these glands often occupy more space than the 
proboscis sheath and esophagus together, and fill up the space 
usually taken by the body parenchyma, which in this species is very 
much reduce<i. 

Proboscis, — Proboscis sheath not much more than one third as 
long as body ; proboscis provided with eight large nerves which 
reach back to the stylet apparatus ; the muscular and epithelial 
layers are as in Amphiporus. Central stylet of proboscis slender, 
provided with an elongated, slender basis, measuring about 0.12 
mm. in length by 0.02 mm. in average diameter. Basis is peculiar 
in being of nearly the same diameter throughout, and not swollen 
posteriorly (PL 11, fig. 74). Shape of basis alone will readily serve 
to distinguish the present species from iVi peronea^ which has a 
short, conical basis. Each of the two lateral pouches usually con- 
tains from four to six slender stylets. In the specimens preserved 
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in formalin there is no evidence that any of the stylets have their 
heads lobed or five-parted as do those of N. peronea. 

Alimentary canal, — The intestinal caecum, which lies in the 
median line directly beneath the pylonis, is very short and without 
branches ; it is much shorter than in N. peronea^ and is separated 
from the brain by several times its length, while in A^. peronea it is 
described by Bttrger ('95, p. 549) as reaching nearly to the brain. 

Nervous system and sense organs, — Brain and nervous system 
present no marked deviations from those of N, peronea. Cerebral 
sense organs small, much elongated, situated far in front of brain, 
and connected with exterior on antero-lateral borders of snout (PI. 
U, fig. 73). 

Hdlntat, — Pacific Grove, California, among mussels and other 
growths on rocks at low water ; not common. Sexual products are 
mature in August and September. Collected in same locality in 
1 899, by C. B. Wilson. 

Paxanemertes Coe. 
Proc. Wash. Acad. Sci., 3, p. 32, 1901. 

Body of large size, rather stout, usually much rounded in the 
esophageal region but flattened posteriorly. Head not marked off 
from body, of variable form, in some states of contraction often 
emarginate in front. There is commonly a pair of inconspicuous 
oblique furrows back of head. Nerve cords and blood vessels join 
on dorsal side of posterior end of intestine. 

Mouth opens into rhynchodaeum. Proboscis sheath commonly 
reaches but little beyond middle of body — in P, peregrina to 
three fourths the distance towards posterior extremity. Proboscis 
small (P. /x/i/icfo), of medium size {P, peregrina),, or large (P, 
carnea) . There is a single central stylet in proboscis, and usually 
four or more pouches of accessory stylets. Some individuals of P. 
peregrina^ however, have but two. Ocelli numerous and minute in 
the three species mentioned, while in the fourth species {P, cali- . 
fornica) they are represented by only 2 pigment spots (sometimes 
fragmented) on tip of snout. Cerebral sense organs rather small, 
situated in front of brain. Submuscular glands usually well devel- 
oped in esophageal region of body. 
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The species of this genus show considerable resemblance to 
tliose of Emplkctonema Stimpson. They differ, however, in gen- 
eral shape and appearance of body, never being very long or slender, 
and individuals do not coil their bodies into a mass as those of 
Emplkctonema are so prone to do. The proboscis is much laiger 
and the central stylet is always well developed. The proboscis 
sheath is also much longer. In many respects the genus resembles 
Amphipoeus. The body is much longer, however, and not nearly 
so contractile, the proboscis is not nearly so large, and the proboscis 
sheath is not so long. The armature of the proboscis resembles 
that in some species of Amphipokus. 

Paranemkrtes is known only from the Pacific coast of North 
America, where it is represented by at least four species, none of 
which have been recorded from other parts of the world. 



48. Paranemertes peregrina Coe. 

Proc. Wash. Acad. Sci., 3, p. 38, PI. 2, fig. 6; PI. 3, ^g. 5, 1901; 
Harriman Alaska Expedition, 11, p. 33, 1904. 

PI. 1, figs. 7-9; PI. 16, figs. 95, 96; PI. 17, ^g. 108; PL 24, fig. 
192; PI. 25, figs. 198, 199; Text-figs. 37, 38. 

This is one of the commonest and most widely distributed spec'ies 
of nemertean found on the Pacific coast. 

The wonns may be recognized by the rather slender body of a 
purplish brown, dark brown or orange brown color above, on the 
sides, and on the margins of the ventral surface, while the median 
third, or a little more, of the ventral surface is white, yelloiidsh 
white or deep yellow (PI. 1, figs. 7-9). There is a narrow, but con- 
spicuous V-shaped white marking just back of the head. This is 
placed symmetrically on the dorsal surface with the angle directed 
backward. There is also a jiair of yellowish spots, continuous with 
the color of ventral surface, on each lateral margin in front of 
brain. 

The head is usually broader than the parts following, and is com- 
monly sharply tnmcated. A pair of delicate, whitish, transverse 
grooves lie on the lateral margins of the head (PI. 1, figs. 7, 8). 
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There are two, and sometimes four, pouches of accessory stylets,^ 
^dth six to ten stylets in each pouch 
(Text-fig. 37). The proboscis has four- 
teen nerves. 

In addition to the anatomical peculi- 
arities described in the paper mentioned 
above (Coe, :01, p. 33) the following 
data from a study of the species in 
California raav be noted : 

Color, — In California many individ- 
uals have the ventral surface deep yel- 
low anteriorly and olive in intestinal 
region ; or the ventral surface may be 
orange yellow anteriorly and grayish 
posteriorly. 

Ocelli. — Two groups of ocelli are 
situated on each side of head ; of these 
the anterior, marginal group contains 
from 5 to 12 rather large ocelli in a sin- 
gle irregular row, while about the same 
number of smaller ocelli are situated 
more posteriorly, near the brain lobes, 
and are arranged in an irregular cluster 

(PI. 16, fig. 95; PL 17, fig. 103; PL 25, figs. 198, 199). A mmute 
and evidently very young specimen, but 10 mm. in length, had but 
4 ocelli in each of the four groups. 

In all specimens collected in California the stylets of the proboscis 
are very peculiar in that they exhibit an appearance as if braided or 
woven together out of several parts. The optical effect produced 
(PL 16, fig. 96 ; PL 24, fig. 192 ; Text-fig. 38) is probably the result 
of flutings which ascend spirally toward the tip of stylet, the trans- 
lucency of which allows the flutings of both the lower and upper 
surface to appear to lie in the same plane. The effect, however, is 
exactly that of a braided structure tapering to a sharj) point and 
composed of at least four strands. It is also possible that the 
braided appearance is produce<l by superficial markings. Both cen- 




Fio. 37. — Paranemertea pere- 
grina. Outline of stylet appa- 
ratus o£»probosci8. 



1 On the coast of California two pouches only seemed to be the almost con- 
stant number, while there were commonly four in Alaska specimens. 
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tral and accessory stylets exhibit the same braided appearance, and 
are of the same size and shape when mature. 

Variations in size of central stylet and its basis in several individ- 
uals are given b^low : 



Length of central 


Length 


and width of 


Number of stylets in 


stylet 


1 


basis 




lateral pouches 


.045 mm. 


.045 mm 


. X .021 


mm. 


3 — 3 


.063 


.048 


X .023 




3 3 


.081 


.072 


X .033 




2 — 3 


.081 


.075 


X .033 




3 2 


.084 


.084 


X .039 




3 3 


.087 


.078 


X .03(5 




•> o 


.090 


.078 


X .036 




4 4 


.090 


.078 


X .042 




2 — 3 



The specimen with the smallest stylet apparatus included above 

measured but 1 cm. in length, while several 
i^nth the largest stylets were 15 to 20 cm. 
long. As a general rule the larger indi- 
viduals have the larger stylet and basis, 
but the correlation in size is not very exact, 
and is subject to many exceptions. The 
basis averages a triHe shorter than the 
stylet itself, and the largest stylet measured 
is just twice the length of the smallest. 

All the Californian specimens examined, 
whether from Monterey Bay or San Pedro, 
differ therefore from most individuals col- 
lected in Alaska in the number of lateral 
stylet pouches as well as in the number of 
accessory stylets. Four pouches are com- 
monly found in Alaska specimens, but I 
have not yet seen any individual from 
CaUfornia with more than two. In Alaaka 
there are commonly 6 to 10 ac<;essory stv- 
lets in each lateral pouch (Coe. : 01, p. 34), 
while, as shown above, 2 to 4 is the rule in 
California. The largest individual which T examined in California, 
however, measured but 25 cm., while I have collected S{>eciraen8 in 




Fio. 3S.— Paranemertes pere- 
grina. Outlines of central 
■tylets and bases, showing 
peculiar spirally grooved 
api>earance of stylet. 
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Alaska fully 40 cm. in length. The evidence from these observa- 
tions seems to indicate, therefore, that increase in size of individ- 
uals of this species is to some extent correlated with (a) increase 
in number of ocelli, (b) increase in size of basis and stylets, (c) 
increase in number of lateral pouches, and (d) increase in number of 
stylets in each pouch. 

Additional notes by Professor Wilson on specimens collected at 
Pacific Grove, Cal., are as follows : — Body dark chocolate brown, 
with bluish tinge above and yellow beneath. Head well differenti- 
ated by color and by lateral constrictions during movement. An 
irregular row of 10 to 12 or more ocelli on each antero-lateral mar- 
gin of head, and a posterior pair of clusters each with 7-12 or more 
ocelli near the brain. The posterior clusters are surrounded by the 
yellow color of ventral surface, which in this region encroaches on 
the brown color of dorsal surface, so that the brown color of head is 
connected with that of the body by a comparatively narrow band 
of brown color. Very common everywhere at Pacific Grove under 
rocks and among seaweeds. Length 6-11 cm.; width when ex- 
tended 2 mm. 

Habitat, — This is a very restless nemertean, and on cloudy days 
was frequently found crawling about on the beach between tides. 
It occurs from low tide well up toward high-water mark in every 
variety of situation — under stones, among seaweeds, barnacles, 
mussels, etc. The worms are remarkably tenacious of life, and will 
live under apparently most unfavorable conditions. They are 
voracious feeders and were often found with partially swallowed 
chaetopods. 

In the collections at hand, specimens are represented from the 
following localities : 

1. A number of specimens collected by Mr. Griffin at Port Town- 
send, Washington. 

2. One specimen collected by Mr. Shearer at Albert's Head, 
Vancouver Island, B. C. 

3. Several specimens from Sand Point, Humbolt Bay, Alaska, 
collected by the U. S. F. C. S. Albatross. 

4. Unalaska Island. W. II. Dall. 

5. Atka Island, Aleutian group. U. S. F. C. S. Albatross. 

6. Adakh Island, Aleutian group. U. S. F. C. S. Albatross, July 
2, 1893. 
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7. Bering Island, Commander group. Collected by L. Stejneger, 
1882-1883. 

8. Same locality and collector, May, 1882. 

9. Copper Island, Commander group, May 6, 1882. L. Stejneger. 

10. "Portage Bay, Alaska." There are at least four bays of 
this name in different portions of the territory, so that the locality 
is uncertain. 

11. Crescent City, California. Collected by Mr. A. Agassiz, in 
1860. A small specimen apparently belonging to this species was 
also collected by Mr. Agassiz at Mendocino, California. 

12. San Pedro, California, among algae near low- water mark; 
15 to 20 cm. in length ; not common. 

13. Pacific Grove and Monterey, California, among algae and in 
crevices of rocks between tides; 5 to 15 cm. in length ; very abun* 
dant. 

14. Collected bv Prof. C. B. Wilson at Pacific Grove, California. 
I have personally found the species abundant at various localities 

from San Pedro, California, to Unalaska Island. The localities 
recorded above show that the 8i)ecies ranges from San Pedro, Cali- 
fornia, along the coasts of British Columbia and Alaska, to the 
Aleutian Islands, and thence across to the Commander Islands near 
the coast of Kamchatka. Its i)resent known range is therefore 
more than 4000 miles, and future collections will doubtless extend 
these limits. 

The species is more abundant in the more northern localities and 
the individuals attain a much larger average size than those from 
California* 

49. Paranemertes pallida Coe. 

Proc. Washington Acad. Sci., 3, p. 36, PI. 7, fig. 3; PI. 12, fig. 1, 
1901 ; Ilarriman Alaska Expedition, 11, p. 36, 1904. 

PI. 24, figs. 190, 191 ; Text-fig. 39. 

This is a rather large, stout, rounde<l species, o])a({ue white in 
color. There are usually 30 or more minute ocelli on each side of 
the head (PI. 24, ^g, 190). The proboscis is small, short, and re- 
markably slender. It is provided with 4 pouches of accessory sty- 
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lets usually with 2 stylets each (PI. a*, fig. 191 ; Text-fig. 39\ 
There are 9 or 10 proboscidial nerves. 

Both cephalic and submnscular glands well 
developed ; cerebral sense organs of moderate 
size, situated in front of brain. Xephridia 
extend through ' almost entire esophageal 
region; a single pair of large efferent ducts 
are situated in their middle portions. 

Intestinal caeca short and little developed, 
not extending nearly to brain. 

Habitat, — The species is known only from 
Alaska, where it is recorded from Yakutat 
and from Sand Point on Popof Island (Coe, 
:01). The few specimens found were from 
15-25 cm. in length, and were collected 
between tides under stones. 



I 



50. Paxanemertes carnea Coe. 

Proc. Wash. Acad. Sci., 3, p. 37, PI. 3, figs . 

3, 4; PI. 7, fig. 4; PL 8, ^g. 7, 1901 ; Ilarri- 

man Alaska Expedition, 11, p. 37, 1904. 

PI. 23, figs. 177, 178; Text-fig. 40. 

This species has a very pale re<l or flesh- 
like color, and may be readily distinguishe*! 
from other described forms by: (1) the 
rather stout body, rounded anteriorly, mu(^h 
flattened posteriorly ; (2) hea<l very variable 
in shape and may be pointed, rounde<l, or 
emarginate in front, according Uy state of 
contraction ; (3) usually 20-82 rK^elli on head 
arranged in four more or less distinct cJijsU^rH 
(PI. 23, fig. 177); (4) central stylet of pro- 

boscis of the Amphifobuk type, but the »nniilijr« \n pe<»ijlmr in Umi 
there are usually six jKiuches of iu*vMnm$ry niyU^Xm with iiMUHJIy two 
slender stylete each (PI. 23, i\^. 1 78; T^xtW^, 40) ; (U) probomiit 
has 11, 12 or 13 nen-es. 

Individuals may ocx^asionally grow Ut a Iwi^th of 50 fut.^ tihUonuM 
most of the sf>ecimenii ^aAX^^AaA wiffw Um iliufi half thii« lifrigth. 
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This species is conspicuous because of its clear, rosy 
or flesh-lika color, which is all the 
more striking in contrast witli the 
black mud in which it ia asualty 
fouDd. It occurs between tadee in 
muddy locatious over a large porlioii 
of the southern Alaska coast. It 
was collected at Taku Harbor, Sitka, 
Yakutat, Prince WiUiam Sound, and 
I'opof Island on the Harriman Ex- 
pedition, although only a few speci- 
mens were found at each locality. 

A large individual collected by 
Mr. Shearer at Albert's Head, Van- 
couver Island, had 13 probosddial 
nen'es, and the probosdB was pro- 
videtl with six pouches of accesaory 
stylets, containing four moderately 
slender atvlets each. 




Al. Paranemertes califomioa Coe. 



;. 2; PI. 18, ligB. 



Harriman .\laska Expedition, 11, p. 144, PI. lA, I 
1-5; PI. 21, figs. 1-9, 1904. 

PI. 11, fig. 76 ; Text-figs. 6, 11, 41-13. 

This 8]>ecie8 is at present known only from San Pedro and San 
Diego, California. The more striking peculiarities of external 
ap])earance and internal anatomy are given in the following para- 
graphs : 

Body long, moderately slender, rounded or cylindrical in the short 
esophageal r^ion, very much Hattened farther back ; bead amall 
and acutely pointed in ordinary states of contraction; with two 
pairs of oblique grooves uniting in mid-donial line ; snout with the 
ocelli can be retracted to a very consideralile extent into the tissues 
of the head. Intestinal region flat and ribbon-like with thin mar- 
gins which are sometimes bent toward the ventral surface, often 
much wrinkled when the body is strongly contracted ; posterior 
extremity rounded. 
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.Size. — Length commonly from 10 to 20 cm., occasionally 45 cm.; 
width 4 to 6 mm. 

Color. — Anterior portion of body rosy, pale orange inclining to 
flesh color, or sometimes 
more decidedly orange ; 
head distinctly orange, but 
usually of a pale tint ; brain 
region a little more reddish 
in color. General color of 
intestinal region grayish, 
flesh color or very pale salm- 
on, and somewhat translu- 
cent ; ground color much ob- 
scured by dark green color 
of intestinal tract, imparting 
decided greenish tinge to 
whole body back of eso- 
phageal r^on. Green color 
of intestinal lobes and intes- 
tinal caecum separated on 
dorsal surface, except far 
posteriorly, by reddish color 
of rhynchocoel fluid. 

Ventral surface somewhat 
paler than dorsal, translu- 
cent ; color much obscured by deep green of intestinal canal. Intes- 
tinal caeca green in color, stretching forward on each side of body 
well toward mouth. Green color very permanent, remaining con- 
spicuous after preservation in formalin or in alcohol, and even after 
imbedding in paraffin. 

Esophageal region almost colorless after preservation ; remaining 
portions of body deep green from permanent color of intestinal 
tract. 

Proboscis. — Proboscis sheath from one half to two thirds the 
length of body, provided anteriorly with remarkably powerful mus- 
culature. Rhynchocoel fluid deep red ; corpuscles colorless. Pro- 
boscis fairly large, provided with central stylet and either four or 
six pouches of accessory stylets (Text-flgs. 11 and 41). Basis of cen- 
tral stylet rather slender, slightly narrower anteriorly, but of fairly 




Fio. ^.—Paranemertes eali/omiea. Stylet appa- 
ratus of proboscis, showing central stylet and 
basis and four pouches of accessory stylets. 



228 



bulletin: Ml'yGUM OF COMPARATJVE Zo6lOUY. 




1(1. 42.— Parannnertet eall/omlfa. 
Central styleti anJ Iwses from three 
InilivliluKli.ibon-lnevult 



even diameter throughout (Fl. 11, tig, 75; Text-fige. 41, 42); stylet 
moderately slender, about half as long as liaeiB, or BoraetJmee a little 
more than half as long. Usually two 
or three aceesBory stylets in each of 
the four or six pouches, all of which, 
as well as the central stylet, sliow a 
|>ecultar darker or more opatjue por- 
tiim about the head (PI. U, tig. 75; 
Text-tig. 43) , 

Lengtli of basis about 0.36 mm.; 
average width 0.1 mm.; length of 
stylets 0.17-0.2 mm. Usually 10 
proboscidial nerves, oc-casiunally 11 
or 12. 

Ocelli. — Two very small ocelli, 
tally fragmented into two 
groups of minute granules, are aitn- 
ated near the tip of snout. They lie 
deep in the tissues of the head and are ditficult to see in the living 
worm, being usually distinguishetl readily only after the specimen 
has been cleared in some suitable medium. 

Cerehriil sense nrffans extremely smalt, measuring scarcely more 
than one tenth the diameter of head in same 
region ; situated well in front of brain, and con- 
nected with exterior on latero- ventral mai^ins of 
head near tip of snout. 

Cephalic glntuU voluminous, composing the 
greater portion of the tissues of head in front of 
brain, and being interspersed with connective 
tissue and muscle fibers. 

,Suf>mvKciif'ir ijlanda sparsely scattered in es<»- 
phageal region. 

Mimeii/ar »i/sle»i. — A peculiar secondary longi- 
tudinal muscular layer arises tn the head quite 
indepen<lently of main longitudinal muscles: it 
increases greatly in size back of brain, but remains 
separated from the musculature of the Inxly walls 
by a thick layer of parenchyma. Hack of brain tionofMcb,' 
this secondan- muscular layer (Text-fig, fi) be- 
comes thicker than longitudinal layer of l>ody walla, and its fibera 




■tylsM, blgUjr 
magnlllvd, (how. 
the peimllar itrl- 
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are larger, more closely placed in their bundles and stain more 
deeply. In esophageal region these muscles become arranged just 
internal to the longitudinal muscles of body walls and form a por- 
tion of this layer. In no other species has any such condition 
been described, though an approach to it is met with in A, nsbulosus 
{Coe, : 01, p. 49), where the submuscular glands develop to such an 
extent as to form a distinct layer which divides the longitudinal 
muscular layer into an outer and an inner portion. In A, gelatinoaus 
also, as described on p. 260, a few longitudinal muscles He above the 
proboscis sheath in the brain region, but these connect almost 
directly with the proboscis sheath and body muscles, and do not 
extend for any considerable distance either anteriorly or })08teriorly. 

Alimentary canal, — The pylorus is remarkably short, being only 
about twice as long as the distance from tip of snout to brain. It 
then enters the dorsal wall of the intestinal canal, which in this case 
corresponds in position and histological structure to the intestinal 
caecum of other forms, although it does not end blindly and in this 
case must be called the anterior chamber of the intestine. An 
extremely short caecum proper is, however, present and extends 
forward with a few pairs of lateral lobes for a very short distance 
anterior to the posterior opening of the pylorus. This condition has 
evidently arisen from the disappearing of the long, slender pylorus 
of the ty])ical Hoj)lonemertean, so that the pylorus opens very near 
the anterior end of the long caecum instead of far back as in most 
other members of the order. Both this anterior intestinal chamber 
and the caecum proper have the same anatomical and histological 
peculiarities. Both send off paired lateral diverticula, which are 
closely placed together, of rather small size, extending laterally 
somewhat above the lateral nenes, and provide<^l with the deej) 
green pigment mentioned above. Toward the posterior end of tlie 
anterior chamber the diverticula become longer and the canal grad- 
ually takes on the character of the intestine proper near the most 
anterior sexual glands. 

JBlood and nephridial aysteyns. — The blood vessels of head and 
esophageal region are all of small size, and extend on all sides above 
proboscis sheath and beneath esophagus, as well as laterally. Back 
toward the intestinal region they fonn the usual pair of lateral 
vessels. 

Efferent nephridial ducts were not found, nor were there any 
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large nephridial canals found near the blood vessels as in related 
species. Very fine canals, however, which very likely belong to the 
nephridial system, are scattered loosely in the parenchyma. It 
seems probable, therefore, that the nephridia are diffused, as in 
Stichostemma. 

JIaMtat. — Individuals of this species are rather common in sand 
at low water at San Diego and San Pedro, California. Occasionally 
found on piles of wharves. The worms exude an abundance of a 
milky mucus when handled, and are very peculiar because of their 
translucency and the deep green pigment of their intestinal canals. 

CeLroinonemertes Coe. 
Amer. Nat., 36, p. 440, 1902. 

Parasitic nemerteans living on various species of crabs and some- 
times other Crustacea. Body small, slender, filiform, rounded, and 
of about the same diameter throughout ; head without distinct lat- 
eral grooves. Body not coiled or twisted, but often folded sharply 
so that anterior portion of body lies parallel and in contact ^^nth 
posterior portion. Mouth and proboscis open togetlier ; esophagus 
extremely short, opening broadly into intestine through a large mus- 
cular chamber (stomach) situated immediately behind brain ; intes- 
tine broad, with short lateral pouches which are but little developed 
in posterior portion of body ; pylorus and intestinal caecum practi- 
cally wanting. 

Proboscis sheath without muscular walls, consisting merely of a 
thin membrane closely applied to the small proboscis. Proboscis 
but little developed, very small in size, and extremely short, without 
lateral pouches of reserve stylets, but armed with minute central 
stylet and basis only. Stylet region of proboscis can be withdrawn 
but little behind brain ; consequently anterior chamber is very short, 
without distinct muscular layers, without distinct nerv'es, and with- 
out a thickened glandular epithelium such as occurs in almost all 
other nemerteans. Chamber immediately behind stylet small but 
muscular, and with a lining of flattened epithelium, while posterior 
proboscidial cavity is very short, often almost spherical, highly 
glandular, connected closely with the rudiments of the proboscis 
sheath and iml>edde<l in the connective tissue whicli lies internal to 
the bodv musculature. 



COE: 2fKMBKTKAN8 OF WEST JLXD XOETHWKST COASTS. 231 

Cephalic glands massivelj developed ; a remarkable development 
of Bubmuscolar glands extends throughout whole length of body, 
usually formii^ a distinct layer internal to the muscular walls of 
body, and often thicker than all other laveis of bodv wall combined. 

Cerebral sense oigans probably wantii^. Ocelli two; occasion- 
ally fragmented into four. 

Usually oviparous, though fertilization often takes place internally, 
and sometimes a portion of the ova of an individual may be retained 
in the body until after the development of free-swimmii^ embryos. 
Development without complicated metamorphosis. 

52. Carcinonexnert^BS epialti Coe. 
Amer. Nat., 36, p. 442, 190-i. 

Harriman Alaska Expedition, U, p. 151, PI. 9, figs. 1-9, 1904. 
PL 2, fig. 20 ; Text-figs. 7-9, 16, 27, 28, 44, 45. 

Body small, rounded, slender ; sexually mature individuals about 
4-6 mm. in length and less than 0.5 mm. in diameter; head not 
demarcated from body ; lateral grooves and cerebral sense organs 
wanting. 

Color, — Bright orange, sometimes inclining more to reddish and 
sometimes to yellowish (PI. 2, fig. 20). Head a little paler, for the 
color is largely due to the intestinal lobes which extend forwanl to 
brain. 

Ocelli, — A pair of ocelli of irr^^lar outline, but sometimes 
crescent shaped, lie about midway between tip of snout and brain 
(PI. 2, fig. 20; Text-fig. 44). 

Proboscis. — Proboscis sheath consists merely of few fibers of 
connective tissue supporting a very thin, flattene<l epithelium, and 
can be seen only in favorable preparations. Probosc^is very minute 
and short, extending scarcely more than its own diameter posterior 
to brain (Textfig. 9). Anterior chaml>er of proboscis very small, 
not as long as diameter of a brain lobe, line<l with thin, scan'ely 
glandular, epithelium (Text-fig. 7). Stylet region swollen with 
large gland cells. Central stylet minute; basis about four times hm 
long as broad, but very small, measuring only about .027>.0}Ui mm. 
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ia length and .005-.008 mm. in diameter (Text-fig. 45). Aoceaeoi; 

Btjieta wanting. Posterior chamber oval, with small lumen and verj 
massive glandular walls lined 
witl) high columnar cells ir- 
r^ularly arranged in several 
layers (Teitligs. 7, 8, 9, 16). 
Posterior chamber usually 
bent sharply toward dorsal 
side of body, and closely im- 
bedded in surrounding con- 
nective tissue (Text-figs. 8, 
Iti), 

V(j)halic ff lauds extremely 
voluminous, makii^; up a 
great part of the tissues of 
head (Text-tig. 9). Back of 
brain they )>a88 gradually 
into tubiHiiscidar fflandt 
which extend as a very 
thick layer throughout en- 
tire iKMly (Text-figs. 16, 27, 
28) . The secretions of these 
glaoils furnish the sticky 
I cling BO tenaciously to the 




body, Bbnwini: » 



■ eplalll. DlBgikm or 



rliyncbodaeum just i 



mucus by means of which the 
crab or to otiier objeots, 

Alimentarif canal. — Esophagus leaves 
front of brain and passes )>enealh ventral 
commissure as a narrow tube lined willi 
rather flat cells, as in other genera. Just 
l>ack of brain, however, it becomes enor- 
mously enlarged w*ith high, columnar, cili- 
ated epithelium, richly ]>rovide<l with gland 
cells (Text-tig. 1(1). This portion, the 
stomach, is highlj' must^ular and somewhat 
barrel- shaped, projecting a little way liack- 
ward into the broad intestine which imme- 
diately follows posteriorly. This nuiscular 
stomach (Text^fig. IC, «) is closely con- 
nected with the proboscis by strong connective tissue tibers, and the 
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movements of both oigans are mterdependentr eo that when gfylet 
is everted to pioce the tisaes of the host, the stonuch Is ofiened 
widely to sack vp Ae exuding fluids. 

Reproductive orgaviM. — SexnaOy mature in September. Genital 
pouches extend mncfa farther forward than in ahnost any other 
nemertean, reaching very nearly to brain (Text-fig. 44). Ovaries 
regularly paired, with a single large pooch containing usually from 
ten to thirty ova between each pair of intestinal lobes (Text-fig. 27). 
Spermaries far more numerous, surrounding intestinal canal on all 
sides : as many as fifteen or mote bdmg sometimes found in a suogle 
transverse section (Text 1^. f ^). As in most parasitic animals the 
abundance of sexval piuducts is greatly in excess of that in related 
non-paraotic forma. 

Habitat. — This species lives when sexuaUy mature among the €gg 
masses of £pialtus prodmctus, the common kelp crab of the Cali- 
fornia coast. Upward of one hundred of these little worms were 
found among the eggs of a angle crab at Monterey, California, in 
1901. I was unable to determine whether the worm« pas^^ their 
early life on the gills ol the crab, as does C carciuop/iUa of the 
Atlantic coast and Europe, but suspect that this may be the I'ase. 

Axiiphip(Xi20 £hrenbeig. 
Symbolae Phyacae, Berlin, 1831. 

This is by far the most c(»nmion genus on the Pacific ccukst of 
North America and to it belong til of the 80 species of nemerteans 
enumerated in this paper. 

The genus Amphipobus includes mostly rather stout, solid, often 
flattened forms, usually of considerable sise, which are callable of 
an almost incredible amount of extension and contraction. A few 
forms, however, are long and cylindrical, even when contracted, but 
others can contract until the body becomes almost barrel-shHf»ed. 
The worms can neither swim nor roll up spirally. 

Proboscis provided with a single, well develof»ed central stylet, 
with a barrel-shaped or conical basis, and witli two or more 
}>oucbes of accessoT}"^ stylett?. Proboscis sheath usually reaches 
nearly or quite to posterior end of body : without lateral diver- 
ticuhu Number of proboscis ner\'es ranges from C to more than 
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30 in different forms, but shows very little variation in the same 
species. Ocelli are usually present in very considerable numbers. 
A few forms are without eyes, and a few others have but a single 
pair — there are never four. The eyes do not extend far behind the 
brain. Cerebral sense organs are usually well developed. Their 
position is most commonly in front of the brain, but they are some- 
times beside or even behind the ganglia. Neurochord cells absent. 
Submuscular glands often well developed ; cephalic glands com> 
monly much reduced. 

The genus Amphipobus may be looked upon as the genus most 
characteristic of this region, including as it does nearly one fourth 
of the total number of species known at present from this locality. 
Upwards of 50 species of this genus have been described from other 
parts of the world, of which only 2 (A. cruentcUtis and A. angula- 
tus) are as yet known from the Pacific coast. 

An even larger proportion of the nemerteans of the Atlantic 
coast of North America belong to this same genus, however, for 
here 18 out of a total of 62 species have been referred to the genus 
Amphiporus, and on the northern coasts of Europe an abundance 
of species of this genus is encountered. As a rule, the species are 
of considerable size, and great numbers of individuals often occur 
in the same locality. In the cooler waters of the Southern Hemi- 
sphere also a considerable proportion of the nemerteans thus far 
described belong to this genus. 

In the tropics, however, as remarked by Punnett (:01, p. 101)» 
very few species of Amphiporus occur, so that a characteristic 
feature of collections from the Indian Ocean, Polynesia, and other 
tro[)icaI localities, is the great scarcity of representatives of this 
genus. 

An examination of the anatomical [>eculiarities of the 21 species 
represented in the region covered by this report reveal certain inter- 
esting deviations from the average ty))e from other quarters of the 
globe. Some of the more important of these characters, and 
especially those relied upon in classification, are here presented in 
tabular form in order that a comparison of all the species repre- 
sented in regard to these particular characters may be facilitated. 
In the last column a single deviating character is mentioned for 
some of the species. 
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Color, — From the preceding table it is readily seen that 9 of the 
21 species represented have a prevailing color of red or brownish on 
the dorsal surface, while 4 are whitish or very pale in color, 3 are 
yellowish or orange, 3 are conspicuously mottled, and in 3 species 
the color in life is unknown. 

Ocelli. — The smallest number of ocelli found in any of these 
species when mature is 8, while in another form {^A. formidabilis) 
as many as 250 ocelli may occur. The average number of the 17 
species in which the ocelli have been carefully ob8er\'ed is approxi- 
mately 40, a number agreeing fairly well with the average number 
found in both the New England and the European forms. 

Styht and basis, — In regard to the relative length of the central 
stylet and its basis, there are 7 s[)ecies in which both stylet and basis 
are of approximately equal length, and three others in which the 
basis is but a little longer than the stylet. In a single form {A. 
tigriniis) the stylet is but half as long as the basis, and in another 
species {A. niacracanthus)^ where the basis becomes fully a milli- 
meter in length, the stylet is but one third as long. In one form 
{A, fulvus) the stylet is a third longer than basis, in another (^4. 
bimaculatus) it is twice as long as basis, while in a third sj^ecies (A. 
punctatulus) the stylet is two and one fourth times the length of 
basis. In 6 forms the armature of the proboscis is as yet but incom- 
pletely described or wholly unknown. 

Accessory stylets, — In at least 13 of the 21 species the occurrence 
of more than two pouches of accessory stylets must he regarded 
as an abnormality ; a single species (^1. anguhitus) has four occa- 
sionally, though usually but two, and while the Alaska specimens of 
A, bitnacidatiis have commonly four lateral pouches, those from the 
coast of California usually have but two. A single species {A, 
imparispinosus) has almost invariably three of these pouches, a 
number characteristic of only one other species in the world, so far 
as is known. One form { A. formidahilis) is provide<l with from 
six to twelve lateral pouches, the larger of these numbers being 
equalled in but a single other known species^ from any part of the 
world, although one other species has seven and another eight. 

Proboscidial nerves, — Of the 12 forms in which the number of 
proboscidial nerves is accurately known, the smallest number 

^ A, spinosissimua Bttrger, from the island of South Georgia. 
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observed is 10, and this number occurs regularly in two species, 
while a third form has either 10 or 11, and a fourth 10, 11 or 12. 
One species has 12 or 13, two others 14, one 14 to 16, one 15, one 
17, and the number in a single species varies from 17 to 20. These 
numbers accord well with those of the known species from other 
parts of the world. 

Cerebral sense organs, — In regard to the relative position of the 
cerebral sense organs with regard to the brain, by far the greater 
number, or 13 out of the 19 species in which this relation is known, 
have the cerebral sense organs situated anterior to the brain. In 
several of these, this organ is small and situated well in front of the 
brain, while in others it is nearly as large as one of the ganglia, and 
lies close against the anterior border of the brain. In the other 6 
species the sense organs are of very large size and are situated in the 
angle between dorsal and ventral ganglia, in some forms projecting 
well in front of the ganglia, and in others extending some little dis- 
tance posterior to the brain. In all cases, however, the canal which 
communicates with the exterior passes anteriorly, and usually opens 
to the ventro-lateral surface of the head a short distance in front of 
the brain. In some of the species where the cerebral sense organs 
lie far in front of the brain, the canal opens to the surface but a very 
short distance behind the tip of the snout. 

Other peculiarities, — Among the other anatomical peculiarities 
in which certain of these species differ from most other described 
forms of the genus, the presence of a highly developed esophageal 
caecum, extending backward beneath the esophagus proper and 
stomach and ending blindly posteriorly in three species {A. occi- 
dentalism A, rubellus<f and A, bhnaculatHs)^ has as yet been observed 
in but two other species of the genus.^ The females of two 
other species are conspicuous when sexually mature because of 
their bright green ova; at least one species (A. cruentatus) has 
deep red blood corpuscles, and another {A. flavescens) has yellow 
proboscis sheath cori)uscle8. One form {A. purictatnlus) is oval, 
flattened, and probably free-swimming; two (A. i^npariapinosus 
and A, formidaMlis) have a large number of efferent nephridial 
ducts, and in one species {A. drepanophor aides) the intestinal 



*i4. marmoratus from Europe (Joubin, '90, p. 504) and A. arcticus from 
Davis Strait (Pannett, : 01, p. 94). 
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caecum is stated by Griffin ('98, p. 214) to be wanting. A species 
from the Arctic Ocean (A. macracanthus) can be readily distin- 
guished from all other known species of the genus by the compara- 
tively enormous size of the basis of the central stylet — the basis 
alone measuring about a millimeter in length or one eighteenth the 
total length of the body of the worm when contracted. And, 
finally, a single species (A, gekttinosus) from a depth of 1 59 fms. is 
remarkably gelatinous and probably somewhat hyaline in life, and 
is well suited for an existence at a considerable depth of water. 

It is hoped that in the near future further collections will furnish 
a sufficient number of well preserv^ed specimens of those species 
which are still imperfectly known anatomically, because of the 
absence of the proboscis or for other reason, so that the conspicuous 
gaps in even this small comparative table may be tilled up, and a 
complete table containing a much wider range of characters may be 
possible. 

53. Amphiporiis angulatiis (Fabr.) Verrill. 

Pasciola angtdata (). Fabricius, M ttller's Verm. Terrest. et Fluv., 1, 

p. 58, 1774. 
Omatoplea atimpsonii Girard, in Stimpson, Invert, of Grand Manan, 

Smithsonian Contributions to Knowledge, 6, p. 28, 1858. 
Coamocephala heringiana Stimpson, Proc. Phil. Acad., p. 165, 

1857. 
Amphiporus angtdattis (Fabr.) Verrill, Trans. Conn. Acad., 8, p. 

390, 1892. 
Amphiporus angulatus Coe, Proc. Wash. Acad. Sci., 3, p. 41, PI. 

6, tig. 4; PI. 7, fig. 2 ; PI. 11, fig. 2 ; PI. 13, fig. 3, 1901 ; Har- 

riman Alaska Expedition, 11, p. 41, 1904. 

PI. 1, figs. 5, 6; Text-figs. 19, 46, 47. 

This common and widely distributed species may be recognized 
by the following brief diagnosis : — Body of large size, short, stout 
and flattened in ordinarv states of contraction. When disturbed 
the worms can become so greatly thickened anteriorly that the 
transverse diameter in this region is nearly one third as great as the 
length of the body. Length up to 20 cm. or more; width some- 
times 10 mm., although most individuals are less than half these 
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FiQ.4/d.—Amphiponis angulatua. 
Dorsal side of anterior portion 
of body, showing markings on 
head and arrangement of ocelli. 



measurements. Often sexually mature when 15-25 mm. in length, 

and 2-3 mm. in width. 

Color, — Dark brown, reddish brown, 

or purplish brown on dorsal surface, with 

paler margins and conspicuous, angular 

whitish spot on each side of head (PL 1, 

fig. 5), continuous with color of ventral 

surface. A narrow V-shaped whitish 

marking extends across body just back 

of head, and a narrow transverse line is 

situated on each side near tip of snout 

(Text-fig. 46). Ventral surface whitish 

with tinge of gray or purple (PI. 1, fig. 

6). 

Ocelli, — A pair of elongated clusters 

containing upwards of 20 small ocelli 

are situated on the antero-lateral bor- 
ders of the head, and a smaller, poste- 
rior group of 8 to 15 ocelli lies in or near 

the angular white spot on each 
lateral margin of head (Text-fig. 
46). 

Proboscis, — Large and thick ; 
pale reddish or salmon in color; 
armed with moderately slender 
central stylet and 2 (rarely 4) 
pouches of accessory stylets, each 
containing 3 to 7 rather slender 
stylets. Basis about the same 
length as stylets (Text-fig. 47). 
Usually there are 18 proboscidial 
nerves, although 19 or 20 are 
sometimes found, and I have seen 
a single specimen from Maine 
which had but 17. 
Cerebral sense 
developed, situated 
in front of brain. 
Cephalic and 

ViQ.41,^Amphiporti8 anffulatiu. Out- j j i vi 

une of ttyiet apparatus. glands remarkably 




or gat is well 
immediately 

submuscnlar 
well devel- 
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oped (Text-fig. 19), the latter extending backward well toward pos- 
terior end of esophageal region. 

Intestinal caecum^ with pouch-like diverticula, extends nearly to 
brain. 

Nephridia extend from near brain well back in esophageal r^ion, 
with one or two pairs of efferent ducts in anterior portion of this 
region. 

Habitat, — The speckles is extremely abundant along the whole 
Alaska coast as far west as Unalaska Island, and Stimpson ('57) 
records it from Bering Strait. It is found under stones between 
tides in all sorts of situations. Stimpson 's specimens came from a 
depth of five fathoms. The species is found on the Atlantic coast 
of North America from Massachusetts Bay to Greenland (Coe, : (H, 
P44). 

In addition to the specimens collected on the Ilarriman Expedi- 
tion, the following localities are represented in these collections : — 

1. Sitka, Alaska. 2 specimens of fair size. Griffin, July, '97. 

2. Security Bay, Alaska. 1 specimen. W. II. Jones, Dec., '81. 

3. Belkoffsky, Alaska Peninsula. Fragments which probably 
belong to this abundant and widely distributed species. 15-25 fms. 
W. II. Dall. 

4. Saldovia, Cook Inlet. 2 large specimens, the colors of which 
are well retained. U. S. F. C. S. Albatross. 

5. Bering Strait, 13 fms. 2 small specimens. 

6. Near Indian Point, Siberia, 17 fms. 1 small specimen. W. 
H. Dall. 

7. Plover Bay, Siberia, 10-25 fms. 2 rather small specimens. 
W. II. Dall. 

8. Same locality and collector, 10-25 fms. 2 medium sized 
specimens. 

9. ** Alaska " U. S. R. S. Corwin, 1884. 

10. Copj)er Island, Commander group (off Kamchatka), L. Stej- 
neger, 1897; 5 small specimens which I could not distinguish from 
this species. 

11. Griffin ('98, p. 212) records the species with a query from 
Sitka. 

12. Bering Sea, near Unalaska Island (Sta. 3811, 53° 59' N. Lat., 
166° 29' W. Long.), 85 fms., green mud, U. S. F. C. S. Albatross, 
1890. 
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The present known range of this widely distributed species is 
thus found to be from Massachusetts Bay to Greenland on the 
Atlantic coast, and from I^get Sound along the whole Pacific coast 
of Alaska, including its large bays and islands, to the Aleutian 
Islands, thence to the Commander Islands near the coast of Kam- 
chatka, to Plover Bay, Siberia, and through the Bering Strait. All 
these localities are characterized by very cold water, and the form 
is not unlikely to prove a circumpolar, arctic form which extends 
southward along the eastern and western coasts of North America 
and eastern coast of Siberia to the latitude of 42°, 48°, and 55°, re- 
spectively. This range will doubtless be further extended by future 
collections. 

The species is apparently most abundant between tides, but 
occurs at a depth of at least 85 fathoms. On the Atlantic coast the 
species is found much farther south beneath the cold Arctic cur- 
rents than on the shore between tides, as is the case with most other 
arctic marine invertebrates. 

54. Amphiporiis bimsrculatiis Coe. 

Proc. Wash. Acad. Sci., 3, p. 44, PI. 1, fig. 4; PI. 5, fig. 10; PI. 8, 
fig. 2; PI. 12, fig. 2, 1901 ; Harriman Alaska Expedition, U, 

p. 44, 1904. 

PI. 2, tig. 21 ; PI. 18, figs. 116-118; PI. 22, figs. 154-156; Text- 
figs. 10, 48. 

This form, which has previously been recorded from Puget Sound 
and Alaska, has now been found on the coast of California. It may 
be recognized by Ae following brief diagnosis : ^ — Body rather 
short, stout, broad, flattened both above and below, tapering gradu- 
ally towards both extremities (PI. 2, tig. 21). Head usually some- 
what pointed, narrower than body, from which it is demarcated by 
conspicuous nuchi^l grooves of remarkably large size and fluted or 

' Mr. J. F. Abbott, formerly of Stanford University, has kindly sent nie a 
colored drawing of the living worm and two sketches showing the peculiarities 
of the characteristic nuchal groove. These are reproduced in PI. 2, fig. 21, and 
PL 18, figs. 116, 117. I am also indebted for interesting notes on the species 
both to him and to Prof. C. B. Wilson, of Westfield. Mass. 
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transversely striated in a very characteristic manner (PL 18, fig. 
117). They lie just back of head, are narrow near median line, 
widening as they pass laterally directly across the dorsal surface, 
thence passing to ventral surface where they bend anteriorly (PI. 
18, fig. 116) on the ventral side of head, and terminate near the 
median line about half way between their posterior portions and the 
tip of snout. 

Length of body commonly 4 to 15 cm.; width 2 to 6 mm. 

Oce^t. — Usually 12 to 20 
(occasionally 25 to 30) large 
ocelli lie on each side of head, 
arranged in an irregular, elon- 
gated cluster or very irregular 
row on each antero-lateral mar- 
gin, and extending inward in 
the brain region behind the 
dark cephalic markings (PI. 18, 
fig. 117). 

Color, — Dorsal surface of 
body back of head deep red, 
brownish red, or brownish 
orange, sometimes with a more 
decided tinge of yellow. Head 
whitish or flesh color, with two 
angular or oval, black or very 
dark brown spots, placed sym- 
metrically on dorsal surface 
(PI. 2, fig. 21). A narrow 
longitudinal line of dark color 
often occubs in median line on 
dorsal surface of esophageal 
region. Mr. Abbott informs 
me tliat in some specimens the 
nuchal groove above described 
is purplish in color, shading 
gradually into tlie red color of body. lie also states that the poste- 
rior tip of body is often distinctly white in color. 

Whole ventral surface pale reddish, pale orange, or flesh color. 
Proboscis, — In the California specimens there are either two or 




Fio. ^. — AmpMporu8 bimaculatus. Out- 
line of stylet apparatus of proboscis, with 
four pouches of accessory stylets. 
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four pouches of acceasoiy stylets, while in the Alaska individuals 
there are usually four (Text-fig. 48). Central stylet very long and 
slender, of twice the length of the remarkably small basis (PI. 18, 
fig. 118). There are either 14 or 16 probosddial nen^es (Text-fig. 
10), half of which number enter the proboscis from each side at its 
place of attachment. 

Cephalic glands moderately developed. Submuscular glands 
occur in a limited area, near lateral margins of body in anterior 
esophageal region. They are of large size, but are much scattered 
and very few in number. 

AlimefUary carud. — A rather extensive esophageal caecum ex- 
tends beneath the stomach. It branches off from the esophagus 
proper shortly behind the brain as a small canal which enlarges 
posteriorly until it is as large as the stomach beneath which it lies. 
It terminates blindly posteriorly somewhat behind the anterior ends 
of the intestinal caeca, as is the case also with A, occidentalis. 
The stomach extends posteriorly as a long, slender pylorus, which 
does not open into intestine until far bacb of most anterior sexual 
glands. 

Intestinal caeca extensive and much branched, extending forward 
well towards the brain. 

NephHdxa, — Situated in r^on of esophageal caecum, with a 
single pair of efferent ducts. 

Cerebral sense organs situated beside brain and extending as large 
lobes directly posterior to the dorsal brain lobes. 

Habitat. — Sitka, Alaska ; Victoria, B. C. ; Puget Sound (Coe, 
:01). Collected by Mr. J. F. Abbott and by Prof. C. B. Wilson at 
Pacific Grove, California. Found among crevices of rocks at low 
tide. Not very common. The worms secrete an enormous amount 
of mucous. 

55. Axnphiporus tigriniis Coe. 

Proc. Wash. Acad. Sd., 3, p. 46, PI. 4, figs. 5-8 ; PI. 8, fig. 4 ; PI. 

10, figs. 3, 4, 1901 ; Harriman Alaska Expedition, 11, p. 46, 

1904. 

PI. 25, fig. 201 ; Text-fig. 49. 
Body moderately slender for genus, commonly 8 to 10 cm. in 
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length wlien sexually mature. Ouelli number perhaps 20 or more 

on eauh side of bead ; they are irregular in shape and variable in 
size, and are arranged in two irr^ular and 
indistinctly separated clusters on each side of 
head (Text-fig. 49). 

Color of body of various shades of lemon, 
yellow, and yellowisli lirown, much influenced 
at time of sexual maturity by color of genital, 
products, giving rise to marked sexual color 
varieties. When sexual producix are mature, 
the prevailing color of females is yellowiHh 
orange obecured to a great extent, except in 
esophageal region, by tlie dark olive green 
color of the mature ova. The dark green 
ovarian jmuches commonly ap|iear as irregu- 
lar lateral transverse stripes of dark green 
alternating with tlie yellow color of body. 
M'fllee are jiale yellowish with a slight tinge 
of greenish, and when sexually mature the 
sjiermaries appear as numerous cream colored 
dots. The position of proboscis sheath Is 
indicate*! in esophageal region by a narrow 
me<1ian longitudinal dorsal stripe of broTt-nish 
color in both sexes. 

Proboscis armature remarkably weak ; cen- 
tral stylet small and short, but acutely 

Tia.m.—AmpinponoM- pointed; basis short, tliick, rounded behind, 
M*^«erior'°!^unI'o* "^ <louble tlie length of stylet (PI. 25, tig. 
body, ciuTed tn ced»r 201). There are commonly about 5 acces- 
OT«ii'i''Tr'»'in''p''rob^Mu' **"'-^' "t.vlets iri each of the two lateral pouches. 
uKiovRfiu. Glandular wreatli about stylet region of a 

deep green color, which persists even after 

mounting in balsam. 

Cerebral sense organs small, situated slightly in front of brain. 

Intestinal caecum broad, but terminates aiitenorlv far behind brain 



region. 

Furtlier anatomical peculiarities are given in the paper cited. 

S'ibital. — As yet known only from Farragtit Bay, British Co- 
lumbia, where it occurs under stones in muddy situations at about 
half tide (Coe, : 01, p. 48). 
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56. Axnphiporus nebulosiis Coe. 

Proc. Wash. Acad. Sci., 3, p. 48, PL 4, fig. 1 ; PL 8, fig. 6; PL 11, 
fig. 1 ; Harriman Alaska Expedition, 11, p. 48, 1904. 

PL 2a, figs. 157, 158 ; Text-figs. 3, 50. 

Body of moderate proportions, much flattened ; rhynchodaeum 
opening subterminal. Length com- 
monly 10 to 15 cm. ; width 5 mm. 

Color. — Dull white or grayish, 
often with a yellowish tinge, very 
thickly mottled on dorsal surface 
with confluent blotches and dots of 
dark brown color; ventral surface 
grayish, often with tinge of yellow. 

OceUi, — On each side of head 
there are commonly 18 to 28 ocelli, 
arranged in two irregular groups (PL 
22, fig. 157). On each antero-lateral 
margin is a single row of 4 to 6 rather 
large ocelli, which continues posteri- 
orly into an irregular, marginal group 
of 8 to 12 smaller eyes; while an 
irregular cluster of 7 to 10 small 
ocelli lie just in front of brain and 
deep in the tissues of the head. 

Proboscis, — Provided with usually 
17 nerves. Central stylet very slen- 
der, of about the same length as basis, 
which is very broad and flattened pos- 
teriorly (PL 22, fig. 158 ; Text-fig. 50). 

Submtiscular glands enormously developed (Text-fig. 3), extend- 
ing nearly the whole length of esophageal region. 

Intestinal caeca extend forward well toward the brain. 

Nephridia situated in anterior portion of esophageal region ; 
there is a single pair of efferent ducts, opening ventro-laterally. 

Cerebral sense organs well developed, situated in front of brain. 

Reproductive organs, — Sexual products mature in July ; they 




Fig. 50. — Amph Iporus nebulosua. 
Outline of stylet apparatus of pro- 
boscis. 
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are discharged tbrongli duots situated beneath the lateral margins of 
body. 

Habitat. — Kukak Bay, Alaska Peninsala (Coe, lOl). Mr. Abbott 
informs me that specimeiiH of the same species have been sent him 
from Kadiak Island, Alaska. 



57. Amphiporus oruentatus Verrill. 

Proc. IT. S. Nat. Mus., 2, p. 184, 1879. TraDS. Conn. Acad., a, p. 
399, PI. 38, figs. 7, 8; PI. 35, fig. 3, 1892. 

AmpMporui cruentatue Coe, Harriman Alaska Expedition, U, p. 
154, PI. 20, figs. 1-6, 1904. 

PI. 1, fig. 13 ; Text-figs. 12, 20, 61, 52. 

This species which has previously been found only in New Eng- 
land is fairly common among 
various growths on the rocks 
of the breakwater at San Pe- 
dro, California. A number of 
specimens were also obtained 
from piles at Monterey, Cali- 
fornia, in 1901. 

Body small, soft, rather slen- 
der, usually 10-25 mm. in 
lengih, of a pale yellow, bright 
yellow, or sometimes Hesh- 
color, and having very con- 
spicuous vessels with deep red 
blood, the color of which re- 
., sides in the large <IiBcoid cor- 

Outiine puscles. Head slender, with 
incoDspicuouB oblique furrows 
placed far back from tip (Text- 
fig. 51). 

Oceflt usually five to ten on each lateral margin of bead (PI. X, 
fig. 13; Text-figs. 20, 51), usually well separated, irregnlar in sise 
and position ; anterior ocellus on each side distinctly the lai^gest and 
situated more superficially. 
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Proboscis very long and large, of a pale, slightly pinkish color. 
Central stylet slender and acutely pointed, having a very slender 
basis of aboat the same length as stylet (Text-fig. 12). Basis 
peculiar in that it is no wider, and is often narrower posteriorly 
than at attachment of stylet. It is often irregular in shape (Text- 
fig. 52) and about five or six times as long as its average width. 
Measurements vary from 0.07 to 0.1 mm. in length and 0.013 to 
0.017 in width. Two pouches of accessory stylets contain from 
two to four slender stylets each. Proboscis sheath reaches very 
nearly to posterior end of body. Retractor muscle of proboscia 
composed of about six strong fibers, attached in two groups to wall 
of sheath. 

Blood system as in related species. In every individual of a large 
number of specimens the dorsal, or proboscis sheath vcHsel origi- 
nated anteriorly from the right lateral vessel (Text-fig. 20) . 

58. Axnphiporus imparispinosus Griffin. 
Ann. New York Acad. Sci., 11, p. 210, 1898. 

Amphipams leuciodus Coe, Proc. Wash. Acad., 3, j). 51, PI. 7, fig. 

6, 1901 ; Harriman Alaska Expedition, 11, p. 51, 1904. 
Amphiparus leuciodiis Punnett, Proc. Zool. Soc. London, p. 95, 

1901. 

PI. 16, figs. 99, 100; PI. 25, figs. 195-197 ; Text-tig. 53. 

This abundant and widely distributer! sf>ecies may l>e recognized 
by the following characters : — Bo^ly small, usually 25 to 50 mm. in 
length, remarkably slender, slightly flattene^l posteriorly. 

Ccior opaque white, sometimes with a [lale reddinh or yellowish 
tinge, sometimes pale yellow, or flesh-color; brain ih [linki.sh ; intes- 
tinal canal often haa brownish tinge. 

Ocelli. — There are two groups of ocelli on ea^h Hide of head ; an 
elongated, anterior, maiginal group of to 15 ocelli, and an irregu- 
lar, posterior group of about the same number, or, rarely, up to 30 
or more lying internal and fiosterior to marginal ^oups and imme- 
diately anterior to brain (VI 16, fip;. 99; PI. 25, Hffn. 195-197; 
Text-^. 53). Smaller and evidently younger individnalu have 
much fewer ocelli. 
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Proboscis provided with central stylet and three pouches of 
accesBory stylets. Central stylet and basis slender and of about 
equal length (PL 16, fig. 100). 

Specimens but 10 mm. in length, and evidently very young, had 
only 3 or 4 ocelli in each marginal group and 4 or 5 in each cerebral 
cluster (PI. 25, fig. 196). All had the three pouches of accessory 
stylets, however. An interesting correlation between size, number 
of ocelli, and size of stylet apparatus is illustrated by the following 
measurements : — 



Length 










Length of 


Length of 
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The smallest and evidently youngest individuals therefore, with 

the smallest number of ocelli, had the 
central stylet but little more than half 
the length of that of the larger indi- 
viduals, while the length of the basis of 
the central stylet varied nearly three 
fold between the smallest and largest 
individual. This correlation does not 
continue, however, in individuab above 
medium size, for after the worms have 
attained a length of about 25 mm. there 
is comparatively little increase in num- 
ber of ocelli or size of stylet apparatus, 
although the average in both these par- 
ticulars is undoubtedly grcate^<t in indi- 
viduals of the largest size. The probos- 
cis is usually provided with about 15 

nerves, 
no. ds.—Amphipmrtts imparispi- Cerebral sense organs small, situated 

notnts. Outline of head, showing ... m_ ^ . <. 

position of ocelli. well m front of bram. 
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Nephridia remarkably extensive, reaching from brain region back- 
ward beyond the first few pairs of reproductive glands ; with numer- 
ous efferent ducts. Usually 5 to 10 efferent nephridial ducts on 
each side, of which several of the more posterior ones open on 
dorso-lateral surfaces of body, the others opening ventro-laterally. 

ITabitat. — Very abundant among algae between tides and on 
piles of wharf, Victoria, B. C^ and southern Alaska (Coe, : (U) ; Puget 
Sound, and Sitka, Alaska (Griflin, '9B). 

Common also among shells and algae at the breakwater, San 
Pedro Harbor, California. 

This is the most abundant of all species of nemerteans found at 
Pacific Grove, California, occurring among rocks and algae fully 
half way from low tide to high- water mark. 

Copper Island (Commander group), Siberia ; collected by Prof. 
D'Arcy Thompson. These specimens were i>eculiar in having but 12 
proboscidial nerves and in having 10 to 12 efferent ne[ihridial ducts 
on each side, all of which opened ventrally (Punnet, :01, p. 95). 

Bering Island (Commander group), Sil>eria, collected by Dr. L. 
Stejn^er on beach, August, 1897. 

Port ProWdence, Plover Bay, Siberia (near Bering Strait). Col- 
lected by £. P. Ilerendeen, August, 1880. 

The present known range of this very common sfiecies Is therefore 
from San Pedro, California, to Puget Sound, to Alaska, to the 
Commander Islands off the coast of Kamchatka, to Bering Strait. 
This range represents an extent of more than 5,000 miles of coast 
line and extremely different environmental conditions, the water at 
San Pedro beii^ constantly at a tem[>erature of at least 50-70^ F., 
while that in Bering Strait is covered with pack-ice during a con- 
siderable portion of the year and U never much al>ove the freezing 
point. 

59. Axnphiporus mmilifl, sp. nov. 
PL 16, figs. 93, 94; PI. 22, tigs. 152, 153. 

Body small, slender ; usually only 8 to 1 5 mm. in length and less 
than 1 mm. in width. Head rather slender, with two [lairs of 
lateral oblique farrows as usual. 

Color. — White with tinge of pinkish or yellowish : intestine and 
intesdnal caeca, the latter extending nearly to brain, very [lale yellow 
or slightly brownish. 
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Ocelli. — Usually 6 to 12 ocelli on each side of head, arranged in 
two groups on each side as in A. imparispinoaus^ except that the 
anterior ends of posterior groups often appear to lie externally to 
posterior ends of anterior groups. Each of the four groups has 
about the same number of ocelli (PI. 16, fig. 93 ; PI. 22, fig. 152). 

Proboscis, — Proboscis sheath extends very nearly to end of 
body and contains numerous flattened, colorless corpuscles. Pro- 
boscis attached to wall of sheath a little posterior to middle of body 
by means of root- like fibers. Provided with slender central stylet 
and two pouches each containing 1, 2 or 3 similar accessory stylets. 
Basis of central stylet slender, a httle more than twice as long as 
wide, and usually a trifle shorter than the stylet itself. Measure- 
ments of several bases and stylets give a length of basis from .085 
to .063 mm., with a width of .017 to .027 mm., while stylet itself is 
commonly .036 to .075 mm. in length, and acutely pointed (PL 16, 
fig. 94; PL 22, fig. 153). There are 10 proboscidial nerves. 

Brain large, pale in color ; cerebral sense organs are about two 
thirds the diameter of dorsal ganglia, and are situated a little more 
than half way from tip of snout to brain. 

Habitat — Monterey, California, on piles ; Pacific Grove, among 
corallines. 

This minute species is common in the localities mentioned, as is 
also A. imparispinosus^ with which it is associated, and the young 
individuals of which it very closely resembles. It can hardly be 
distinguished without examination of proboscis, which always con- 
tains but two pouches of accessory stylets, while that of A. inipari- 
spinosus has three even when young. The number of proboscidial 
nerves is also very different in the two species. 

60. Amphiporus fonnidabilis Griflin. 
Ann. New York Acad. Sci., 11, p. 211, 1898. 

Amphiporus exilis Coe, Proc. Wash. Acad. Sci., 3, p. 54, PL 3, fig. 
1 ; PL 8, fig. 5; PL 11, fig. 3, 1901 ; Ilarriman Alaska Expedi- 
tion, 11, p. 54, 1904.- 

PL 17, figs. 101, 102; Text-figs. 13, 15, 23, 54. 

This very common and widely distributed species may be recog- 
nized by the following characters : — Body remarkably slender for 
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genus, rounded, of nearly the same diameter throughout; head 
somewhat wider than neck when well extended. Mature worms 
are usually 10 to 30 cm. in length and 2 to 3 mm. wide. 

Ocelli, — Ocelli small, but exceedingly numerous, numbering 150- 
250 in very large individuals; small specimens may possess less 
than 50, and those of medium size from 70 to 100. They are 
arranged in two elongated clusters on each side of head — an 
anterior, marginal cluster on each antero-lateral border of head, and 
a posterior, cerebral cluster lying somewhat posterior to the mar- 
ginal group and nearer the median line. Each of the posterior 
clusters meets its fellow in the median line to form a single Y-shaped 
group with the apex directed anteriorly 
(PL 17, fig. 102 ; Text-fig. 23). The two 
marginal clusters likewise converge nearly 
to the middle line at the tip of the snout. 

Color. — Color opaque white, very pale 
fiesh color, pale yellowish, or pinkish drab, 
through which the intestinal canal is con- 
spicuous because of its drab, brownish, or, 
occasionally, pale orange color. Brain is 
distinctly reddish, as are also the lateral 
nerves which appear as reddish or yellow 
lines on each side of bod v. 

Proboscis, — Remarkable in having 6, 
8, or 12 pouches of accessory stylets, each 
with one or two slender stylets ( PI. 17, fig. 
102; Text-fig. 18). Most individuals have 
either 8 or 12 accessory pouches, those with 
but 6 being comparatively rare. Central 
stylet slender, basis massive (Text-fi^. 54). 
In a rather small individual the central 
stylet measured 0.126 mm. in length ; basis 
was 0.24 mm. long and 0.13 mm. wide in 
its widest portion. There is con8idera})le 
variation in size of stylet apparatus in dif- 
ferent individuals, however. In most 

S|>ecimen8 the stylet is from one half to three fifths the length of the 
basis. There are usually about 30 jiroboscis nerves. 

Cepluilic and submnscular [/lands are very highly developed. 




Fid. 54.— AmphipornsfomtU 
daliilis. OutUne of central 
stylet and basis of large 
individual, x 175. 
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Nephridxa are peculiar in being remarkably extensive and in hav- 
ing upwards of 20 or more efferent ducts on each side, nearly all of 
which open on the dorsal aspect of the body (Text-fig. 15). 

Intestinal caeca voluminous, extending anteriorly as far as pos- 
terior end of brain. 

Cerebral sense organs situated well in front of brain. 

Habitat, — (1) Pacific Grove and Monterey, California, in crevices 
of rocks and among algae. Not very common. 

(2) Puget Sound and Alaska (Griffin, '98, p. 211). 

(8) I have found this species abundant at nearly all the collect- 
ing stations of the Harriman Alaska Expedition from Victoria, B. C, 
along the whole Pacific Coast of Alaska to Dutch Harbor, Unalaska 
Island. 

(4) Saginaw Bay, Alaska. Low tide. Dr. W. H. Jones, Dec, 
1881. 

(5) " Portage Bay," Alaska. A single specimen, which appeared 
to have 16 pouches of accessory stylets, but I am not positive that 
some of the stylets had not slipped out of place, and that there were 
actually more than 12 pouches in life. 

(6) Security Bay, Alaska. Dr. W. H. Jones. The single speci- 
men had 8 pouches of stylets, each containing one mature and one 
immature stylet. 

(7) Unalaska Island. Collected by the Albatross. 

(8) Adakh Island (Aleutian Group). July, '93, Albatross. 

(9) Atka Island (Aleutian Group). Albatross. 

The distribution of this species, so far as known at present, is 
therefore from Monterey Bay, CaUfomia, to Puget Sound to 
British Columbia, and along the whole Pacific Coast of Alaska to 
the Aleutian Islands. I have collected the species personally at 
numerous localities along these 3000 miles of coast line. The region 
of greatest abundance, as indicated by my own observations, is in 
British Columbia and southern Alaska, where the worms live among 
barnacles, mussels, algae, and other growths from low water well 
up toward high-water mark, and are found on piles of wharves, 
under stones and in crevices of rocks in almost all sorts of situations. 
On cloudy days they are often seen crawling over stones between 
tides, and are as hardy as they are restless. 
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61. Axnphiporus paulinus Punnett. 
Proc. Zool. Soc. London, p. 92, 1901. 

Amphiporus paulinus Coe. Harriman Alaska Expedition, 11, p. 156- 

1903. 

This species is described by Punnett as being a slender form, 
50-90 mm. in length and up to 4 mm. in greatest diameter. 

Color in life unknown, but after preservation the worms assume 
a pale yellowish brown color dorsally, and are almost white ven- 
trallv. 

Submuscular glands well developed, reaching back to intestine. 
Intestinal caeca do not extend nearly to brain. 

Proboscis sheath extends only about six sevenths the length of 
the body ; the proboscis is about three fourths as long as body and 
contains 15 nerves. Its armature consists of central stylet and 2 
pouches with 4 reserve stylets each. Basis is of same length as 
central stylet. A single efferent nephridial duct lies on each side. 
Cerebral organs in front of brain. There are numerous ocelli. 

Habitat, — Collected by Professor D'Arcy Thompson, Pribilof 
Islands, Bering Sea (Punnett :01). 

No specimens answering this description have come into my 
hands from anv of the numerous collections made in Alaska, 
although I have seen no nemerteans from the islands indicated. 
This species is quite distinct from any other known form of the 
genus, which is so abundantly represented on the west coast of 
North America. 

62. Axnphiporus punctatulus, sp. no v. 
PI. 21, figs. 129-140 ; PI. 24, fig. 194. 

Head and anterior jiortion of body rather narrower than parts 
farther back, but head is not marke<i off from rest of body. A pair 
of shallow oblique grooves lie upon sides of head as usual. Poste- 
rior portion of body flattened dorso-ventrally ; posterior extremity 
much flattened, with rounde<l posterior outline. 

/Size. — The fifteen specimens contained in the two lots mentioned 
below were all between 35 and 50 mm. in length, and about 4 mm. 
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in width. When partially contracted the body is short and com- 
pact, as in A. angulatus. 

Color. — In the alcoholic specimens the whole surface of the 
body is dark mottled brown, the color consisting of innumerable 
dark dots which run together, forming irregular blotches. The 
dark markings are so closely placed as to nearly obscure the paler 
ground color. The mottling is less complete on the ventral surface, 
so that the ground color is revealed. The pigment resides wholly 
in the integument, and is easily removed by rough handling. 

Ocelli. — The eyes are arranged in two groups on each side of 
head, and are of fairly large size. An anterior, marginal group of 
10-16 ocelli on each side is arranged (when the head is extended) 
in an irregular row which becomes broken up posteriorly into an 
irregular cluster (PI. 21, figs. 129, 130). The posterior, or cerebral 
groups each consist of about 3 to 6 ocelli overlying the brain. 
When the head is contracted the marginal groups of ocelli consist 
simply of irregular clusters reaching inward well toward the median 
line. 

Proboscis. — Proboscis sheath extends nearly the whole length 
of the body, as described below. Proboscis large ; when extruded 
it is often more than three fourths the length of the whole body ; 
without color after preservation ; often everted when animal is 
kiUed. 

There are two pouches of accessory stylets, with 5, 6, 8, or more 
stylets each (PI. 24, fig. 194). These are dagger-shaped and sym- 
metrical, with cores of granular nature, covered with a clear and 
homogeneous sheath (PI. 21, figs. 137, 139, 140). They measure 
with great constancy about .234 mm. in length by .024 mm. in 
width in their middle portions. 

The central stylet is exactly similar in size and shape to the lat- 
eral stylets. The basis is barrel-shaped (PI. 21, figs. 136, 138), but 
is slightly broader at the end farthest from the insertion of the stv- 
let. The basis is remarkably shoit and thick, being less than half 
the length of the stylet itself. It measures but 0.105 mm. in length, 
and is 0.075 mm. wide at its posterior end. 

The proboscides of six individuals were sectioned. Of these, 
four were provided with 13 nerves each, while each of the two 
others had but 12. The ner\'es were rather large and conspicuous; 
muscular and epithelial layers as in other species. 
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Body uhmUs. — The poBterior portions of body are very much 
flattenecl dorso-ventrally (PI. 21, figs. 132, 133), thereby enabling 
the worms to swim readily. This flattening is brought about by a 
great development of dorso-ventral muscular fibers passing from the 
dorsal to the ventral portions of the body walls between the intes- 
tinal lobes, as in Cbrebratulus. These muscles are found to con- 
tinue to the very extremity of the body ; posteriorly to the intestine 
proper they lie between the rectum and the lateral nerves (PI. 21, 
fig. 132). 

A distinct set of diagonal muscular fibers lies just inside the circu- 
lar muscular layer of the body walls, as in some other species of the 
genus. They ran obliquely to the other muscles of the body, and 
in reality are disposed in two separate layers of fibers which are 
directed at right angles to each other, as are the diagonal muscles in 
Cerebratulus, Carinoma, and other forms. 

These diagonal muscles are most conspicuous in sagittal sections 
of the body, especially in the esophageal region, and the fact that 
the two sets run at right angles is here very evident. In cross sec- 
tions, however, they are by no means difficult to observe, for they 
are separated from the circular muscles by a thin sheet of connective 
tissue, somewhat as in Carinoma mutabilis (PI. 12, fig. 79). 

The individual muscle bundles of the longitudinal muscular layer 
are well separated in the esophageal region, and especially above 
and below the lateral nerves, by broad outgrowths of the connective 
tissue of the body cavity which reach outward quite to the circular 
muscular layer. 

Posterior end of body, — The greatly flattened j)osterior extremity 
shows some interesting peculiarities, which should be described in 
detail. The proboscis sheath retains its thick walls until near the 
end of the body. It then becomes very small, its lumen gradually 
disappears, but its musculature is prolonged some little distance far- 
ther back, and is eventually lost in the longitudinal muscles of the 
body walls. 

^he dorsal blood vessel remains beneath the proboscis sheath 
throughout the length of the latter, but a little farther back enters 
into a broad and conspicuous anastomosis with the pair of lateral 
vessels at their extremities. This anastomosis lies above the intes- 
tine, as figured for A, angulatus (Coe, :01, PI. 13, fig. 3) . 

The lateral nerves remain of large size beyond the end of the 
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proboscis sheath and beyond the blood vessels. As shown in PI. 
21, fig. 132, they here lie in the midst of the body parenchyma, 
about half way between the rectum and the circular muscles. Their 
union above the rectum is very conspicuous and lies some little 
distance posterior to the anastomosis of the blood vessels. 

At the posterior end of the intestine proper (or mid-gut) its lateral 
lobes quite disappear, and the short rectum following has a very 
small lumen (PI. 21, figs. 132, 134). In this region a very consid- 
erable number of circular muscular fibers appear, surrounding the 
rectum (PI. 21, Text-fig. 132), and these increase so greatly in num- 
ber farther back as to form a marked inner circular layer (PI. 21, 
figs. 133, 134). The extent of these muscles is short, for they first 
appear as a distinct layer near the posterior end of the rectum. 
They are, however, of considerable interest, for they seem to be 
homologous with the inner circular layer which is developed about 
restricted portions of the alimentary canal in some other nemerteans 
of widely different orders. In Micbuba, for instance, and especially 
in Zygeupolia (Thompson, :02) a distinct layer of circular muscles 
is found closely fitting about the posterior end of the esophagus ; in 
Cabinoma a siAiilar layer becomes massively developed in a corre- 
sponding region. 

As has been stated for Micrura alaskensis (Proc. Wash. Acad., 3, 
p. 73, 1901), I am disposed to consider all these muscular thicken- 
ings as merely excessive development in localized areas of the 
extremely thin and delicate muscular tunic (in many instances diffi- 
cult to demonstrate) which extends throughout the length of the 
alimentary canal in many, if not all, species of nemerteans. In the 
present species the thickening of these muscles occurs at the pos- 
terior end of the rectum, instead of at the posterior end of the 
esophagus as in the other forms mentioned. 

Just at the anastomosis of the lateral nerves this inner circular 
(or intestinal) muscle becomes several times as thick as the main 
circular layer of the body walls. Behind the nerve anastomosis all 
the muscular layers become interrupte<l and intermixed with large 
numbers of oblique fibers. But still the inner circular muscle is 
clearly distinguishable from the main circular layer (PI. 21, figs. 133, 
134) and is several times as thick. At the nerve anastomosis the 
parenchyma of the body cavity is discontinued, and behind this 
point the muscles fill all the space between the integument and the 
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narrow rectum. Near the posterior opening of the rectum prac- 
tically all the muscles are circular, and this insures a well developed 
sphincter. A similarly thick circular muscle is described for a cor- 
responding region in Taeniosoma punnetti (p. 13). 

A section near the posterior opening of the rectum (PL 21, fig. 
133) shows how very thick is the integument as compared with the 
other tissues, and especially with the minute lumen of the rectum. 

Cephalic glands are voluminous (PI. 21, fig. 131). 

tSubmuscular glands are abundant along the lateral borders of the 
head in the brain region, but do not continue far back into the 
esophageal region. 

Alimentary canal. — The rhynchodaeum opens subterminally ; 
esophagus soon separates from proboscis sheath, and stomach is 
unusually small. A broad intestinal caecum lying beneath tlie 
pylorus reaches far forward into the esophageal region, as in other 
species of the genus, while just back of the iiephridia, and occupying 
the same relative position, lies a pair of lateral diverticula of this 
caecum. Back of the point of origin of this anterior pair of diver- 
ticula similar lateral lobes are given off from the caecum at fairly 
regular intervals back as far as its origin from the intestine proper, 
where they are replaced by the corresponding intestinal pouches. 
The pylorus becomes of very small diameter toward its posterior 
end and opens into the dorsal wall of the intestine as usual. 

The rectum is of small size, without lobes, and is provided with 
a peculiar circular muscular layer, as described above (p. 256). 

Nephridia, — In extent and profusion of branches the nephiidial 
system is remarkable. From near the brain (PI. 21, fig. 181) a com- 
plex series of branching tubules extends back about one half the 
length of the esophageal region. The tubules lie imbedde<l in the 
body parenchyma just internal to the lateral nerves, and extend 
some little distance both dorsally and ventrally. In cross section 
they cover an area several times as great as that of the lateral 
nerve. The tubules lie in close contact with the walls of the lateral 
blood vessels, which seem to be imbedded in the nephridial mass. 
There is a single pair of large efferent ducts. 

JBlood system much as in other species of the genuH. Me<lian 
vessel projects freely into cavity of proboscis sheath for some little 
distance back of the brain, and then lies beneath the sheath through- 
out the rest of the body. The union of the three longitudinal ves- 
sels near the posterior end of the body has been descrihe<l above. 
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Sense organs, — The ocelli are of rather large size. Most of 
them lie near the dorsal and lateral margins as usual, but some are 
situated deeper in the tissues of the head and close beside the bndn 
(PI. 21, fig. 131). 

The cerebral sense organs are remarkably voluminous (fig. 131). 
They lie lateral to the dorsal ganglia and close beside them, but 
extend posteriorly behind the ganglia, and abut closely against the 
posterior faces of the latter. They each communicate with the 
exterior by a large canal which passes forward in front of the brain 
and opens ventro laterally as usual. 

JParasites. — In each of the three specimens sectioned the whole 
body, including brain, lateral nerves, muscles, proboscis sheath and 
proboscis, body parenchyma, basement layer, and epithelium, is in- 
fested with countless numbers of small oval parasites which stain 
deep blue with haematoxylin. These appear to belong to a species 
of Gregarinae. They are about .02 mm. in length by .006 mm. in 
diameter, and hundreds of them occur in a single section. They are 
most abundant in the anterior portions of the body, but are present 
quite to the tip of the tail. 

Habitat. — Fifteen specimens of this new and interesting species 
were collected by the U. S. F. C. steamer Albatross at Isthmus 
Cove, Catalina Island, California. The label states that they were 
'* taken in the surface net with an electric light" on April 9th, 1897. 
Two lots of specimens contained similar labels. From this we must 
infer that we have at hand a species of more or less pelagic nature, 
which leaves its burrows on occasion and swims about at the surface 
of the sea, as do some species of Cebebratulus (C. lacteus of the 
New England waters, for example). Indeed, the posterior portion 
of the body is remarkably flattened, as is described above, and its 
structure well adapts the animal for swimming. It would scarcely 
be ex])ected that the worms would be found at the surface, except 
at the period of sexual maturity, unless the species were wholly 
pelagic, yet none of these specimens contained mature sexual prod- 
ucts. At the same time, I do not think we are warranted in consid- 
ering this a truly pelagic form, for the structure of the body is 
closely similar to that of other species living under stones and in 
burrows, and is widely different from that of other known pelagic 
nemerteans. There remains the final possibility that the same error 
occurs in both labels and that the specimens actually came from 
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other ffltuatioiis than that Hated. UaiO other jpccimens hare been 
collected, the view that the ■ pecie* is but fempoiarihr free-«vnnmmg 
seems most reasonable. From the vse of the dectiic lisht. we must 
infer that the spedmetis wen taken in the evening, although the 
boor is not stated. 

63. Amphiporos gelatmosoa. sp. dot. 
PL IS, figs. 119, laO: PI. aa fig«. l±2-li7 : PL 25. fig. 204. 

Body broad and mnefa fiatteoe^i alter pntferration, its widest part 
not far back of bead : head rather narrov. but a little wider than 
parts immediatelr following, demarcated from body by a pair of 
conspicuons lateral furrows vhicfa reach drirsaliy well toward the 
median line (PI. 25, Sg:. 204). The single specimen measured after 
preservation about 75 mm. in length. *> mm. in width, and about 
3 mm. in thickneas. 

Color. — In genctal appearance the specimen i« somewhat trans- 
lucent and gelatinovis. It is perfectly oolorieas and eives the 
impression that it was whitish in life, bat thU is. of course. cMily 
a snpposition. 

Ocelli. — On eadi side of the be^ is a l«o^ duster of thirtv or 
more large ooellL These are scattered irregnlaiiy on each side and 
reach from near die proboecis pore back nearly to the lateraL trans, 
verse farrows f PL 25. fig. 204). As seen in sections, the ocelli lie 
mosUy directtv beneath or imbedded in the IcAfntadina] miucles ffi 
the head (PI. ISl, fig. 119>. They are provided with large nene*. 

Body ica/ls. — In cross section of the body the most striking 
peculiarity is the enormous deveIo[#ment of the gelatinous ti^v^ue or 
parenchyma, which fills ap a brrjad space Ijetween the mu«cu]ar 
layers of the body and the intemne. probos/ric sheath, and other 
organs (PI. 19. ^n 119. 120). The ma<Mrular layers are as in other 
species of die genua, but are very thio as f-ffrnvAred with the diame- 
ter of body. 

In no other described sfteide^ of the genus L* the parenchyma 
developed to aoch an extent a*^ in the preserit species. In the 
esophageal re^oo fPl. 19. fig. 120;. the parenchyma L« several time< 
as volominon as the stomach, and even in the inte«tinal retrion 
(PL 20^ ^. 1S2) is but litde leas highly developed. This great mass 
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of gelatinous tissue extends forward, making up the great bulk of 
the substance of the head. Even near the tip of the snout the 
muscular layers are thin in comparison with this tissue. In the 
r^ion of the brain (PI. 19, fig. 119) this mass of tissue is many 
times as thick as the muscular layers. To be sure, a very few 
muscular strands pass diagonally across the tissue from one side of 
the head to the other, but the great bulk of its substance con- 
sists of a jelly-like matrix with a few small nuclei and a small number 
of strands of tibrous connective tissue. 

The elements making up this parenchyma are similar to those 
which Montgomery ('97, pp. 1-37) has so fully described for 
Cerebratulus and other genera. Many of the cells of this tissue 
possess small oval nuclei and send out irregularly branching proc- 
esses (PI. 20, iig. 124) in all directions. These branching cells 
ramify through the gelatinous substance in which they are suspended, 
and their processes often unite into an irregular network, as Mont- 
gomery has described. The cell bodies are commonly filled with 
vacuoles and granules of irregular sizes. The protoplasmic bound- 
aries are often so faintly marked that it is impossible to determine 
the exact extent of the cell bo<Iy. A number of these cells taken 
from a section through the region of the brain are shown in PI. 20, 
iig. 124. These illustrate the great variety of form exhibited by the 
ordinary parenchyma cells of the gelatinous tissue. 

Proboscis not present in the preserved specimen, so that nothing 
is known of its structure. 

Cephalic fflamU. — A very large cluster of cephalic glands lies 
directly dorsal to the proboscis opening, and smaller clusters lie on 
each side. They are all limited to the tip of the snout, however, 
and extend posteriorly scarcely more than six to eight sections. 

Submuscidar glands, — These are also highly developed, and are 
thickly packed in among and beneath the clusters of fibers in the 
longitudinal muscular layer. The abundance of tliese glands in the 
cephalic portion of the body is remarkable, and in certain regions 
they form a layer more than e(]ual in bulk to tlie longitudinal mus- 
cular layer. In PL 20, fig. 128, the relation of the glands to the 
muscle bundles is shown. This section was taken from the brain 
region, and shows a greater mass of glands than of muscle fil>ers. 
The ducts of the glands pierce the circular muscular, and basement 
layers to o[>en through the integument to the surface of the body as 
usual. 
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The submascalar glands extend posteriorly but little beyond the 
brain region, and are always buried more or less deeply in the longi- 
tudinal muscular layer, never projecting freely into the underly- 
ing gelatinous tissue of the body cavity. As in other species, the 
glands are multicellular, a dozen or more nuclei, without definite cell 
boundaries, being commonly seen in a single section of one of the 
glands. 

Alimentary canal, — The mouth actually opens into the rhyncho- 
daeum, although in the specimen from which the proboscis had been 
extruded the mouth opening was so near the anterior end of the 
latter as to be almost independent of it. In the region in front of 
the brain the esophagus is large, and is lined with columnar, ciliated 
epithelial cells, while the rhynchodaeum is very much smaller and is 
lined with flattened cells (PI. 19, tig 119). 

The esophagus passes gradually into the stomach, which through- 
out its length is small in comparison with the diameter of the body. 
It lies near the ventral wall of the body, and is widely separated 
from the lateral and dorsal body walls by the remarkably volumin- 
ous gelatinous tissue described above (PI. 19, fig. 120). 

The intestine exhibits the usual paired lateral diverticula, but 
these do not reach nearly to the body walls ; everywhere they are 
surrounded by a very thick layer of this gelatinous tissue (PI. 20, fig. 
122), which is scarcely less voluminous here than in the esophageal 
region. 

The mtestinal caeca are but slightly developed. The pylorus is 
short, and at its opening into the dorsal wall of the intestine a broad 
intestinal caecum passes forward beneath the stomach. This does not 
extend far anterioriy, however, but soon breaks up into secondary " 
branches of small size which lie beside the stomach (PI. 19, fig. 120) . 
These branches reach anteriorly only about as far as the posterior 
efferent nephridial ducts which are situated far behind the brain. 

Nephridia. — The nephridial tubules extend forward about as far 
as the middle of the brain lobes. Posterior to the brain a multitude 
of fine canals ramify through the parenchyma 6i the Ixxly cavity. 
They lie mainly above the lateral nerves and penetrate the gelati- 
nous tissue in all directions, extending from the muscular layers of 
the body walls inward to the stomach and proboscis sheath (PI. 
19, fig. 120). 

The nephridia extend throughout the whole length of the eso- 
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phageal region, but in no portion of their course is there a single 
large tubule as is found in most species of the genus. Throughout 
their whole extent they consist of fine, branching tubules imbedded 
in the gelatinous tissue of the body cavity. 

In the single specimen, I found two pairs of efferent nephridial 
ducts. The anterior pair was situated a short distance behind the 
brain, and opened on the ventrolateral aspects of the body, as is 
common in the genus. The second pair was situated some distance 
further posteriorly and opened directly laterally and far above the 
lateral nerve cords (PI. 19, fig. 120). A somewhat similar condition 
has been described in but few other species of the genus, but A, 
imparispinosus and A.fomndabilis^ both from the west coast of 
America (Coe, :01, pp. 52, 65), and Geonkmebtes (Bshmig, '9G, p. 
512) likewise have efferent ducts opening both above and l)elow 
the lateral nerves. When passing through the body walls, the 
efferent ducts spread out widely in the circular muscular layer, as 
has been noted in other species. 

Blood vascular system. — The blood vessels show few deviations 
from the condition found in related species. The blood spaces in 
the head are small, and are imbedded in the parenchyma (PI. 19, fig. 
119). The three longitudinal vessels are likewise supported in the 
same tissue. The cells lining the interior of the blood vessels are 
very large and have a remarkable affinity for stains, as in some other 
species. 

Nervous system and sense organs. — The brain is voluminous ; 
dorsal commissure of medium size, ventral commissure remarkably 
large (PI. 19, fig. 119). The brain is buried deep in the tissues of 
the head (as in Taeniosoma), and the lateral nerves at their origin 
from the ventral ganglia bend outward toward the lateral walls of 
the body, but do not reach nearly to the muscular layers. General 
distribution of nerves as in other species of genus. Lateral nerve 
cords lie in ventral portion of the l>ody, and are imbedded in the 
gelatinous tissue of the body cavity (PI. 19, fig. 120). 

The cerebral sen^ organs are extremely small. They lie in front 
of the brain and open by short canals to the ventro-lateral aspects 
of the snout. 

The ocelli are highly developed, and show clearly the nerve fibers 
spreading out inside the pigment cup. 

Reproductive organs. — The genital pouches commence at the 
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point where the pylonu opens into the intestine, bat increase in 
number &rther back. The mode of development of the ova is most 
clearly illustrated in the single specimen sectioned. There is bnt a 
single ovum devdoped in each follicle, and it is a simple matter to 
find these latter in all stages of development from the undifferen- 
tiated germinal epithelium to the follicles with nearly mature ova. 
The genital glands (¥1. 20, fig. 122) are formed in the outer portions 
of the parenchyma of the body cavity and just beneath the inner 
zone of longitudinal musdes, as in other nemerteans. 

In the earliest stages that it is possible to distinguish the follicles^ 
they appear as a continuous mass of granular cytoplasm containing 
several nuclei, but without cell boundaries. One of the nuclei is 
many times the siae of the others, and contains a considerable num- 
ber of large nucleoli. The whole cytoplasmic mass is surrounded 
with a delicate membrane, on the inner side of which, and buried 
in the cytoplasm, are a number of flattened nuclei. The mass of 
cytoplasm later assumes a conical form, with the apex directed into 
the muscles of the body walls (PI. 20, fig. 125). 

The single large nucleus mentioned is to form the germinal vesicle 
of the ovum, and is almost always situated in the portion of the 
cytoplasm farthest from the apex. The small differentiated nuclei, 
which belong to the nourishing cells of the follicle, are most abun- 
dant near the apex (PI. 20, fig, 125). 

On the side of the germinal vesicle nearest the base of the cyto- 
plasmic mass, a conspicuous and deeply staining yolk-nucleus is 
present in all except the earliest and latest stages. It is most 
highly developed, however, when the ova are about half gro^Ti, 
and lies as a broad cap directly against the nuclear membrane. 
The nucleoli of the germinal vesicle are most abundant in the vicin- 
ity of the yolknucleus (PI. 20, fig. 126). 

As the c3rtoplasmic mass increases in size, the greater portion of 
the cytoplasm surrounding the germinal vesicle gradually becomes 
separated into a large central mass, wbich is to form the egg cell, 
and a thin superficial layer in which a numl>er of small undiffer- 
entiated nuclei are situated, and which forms the follicle (PI. 20, fig. 
126). A delicate cell membrane now forms about the greater por- 
tion of the egg cell, but the cytoplasm of this cell still remains 
directly connected with the superficial cytoplasm of the follicle at a 
number of points. The broadest of these connections lies at the 
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base of the conical protoplasmic mass, and eventually all the other 
•connections are severed. The ovum is now attached by a broad 
stalk to the base of the follicle (PI. 20, fig. 126), and is separated 
from the rest of the follicle by a narrow cavity. The germinal ves- 
icle and the yolk- nucleus are always situated near the point of 
attachment (PI. 20, figs. 125-127). 

With the growth of the ovum the wall of the follicle likewise 
increases in thickness, and the cytoplasmic substance becomes much 
vacuolated with food materials for the ovum. At the region where 
the ovum is attached these small food vacuoles come directly into 
its substance in the vicinity of the yolk-nucleus (Pi. 20, fig. 127). 

The yolk-nucleus gradually decreases in staining power after the 
accumulation of much yolk in the ovum, and at the same time a 
^eat increase in the number of nucleoli in the germinal vesicle 
takes place. The follicular nuclei increase rapidly in number, and 
fill up the apex of the follicle (PI. 20, fig. 127). But as the ovum 
approaches maturity, the follicular walls decrease in thickness by 
absorption into the ovum itself. Most of the cytoplasm about the 
nuclei in the apex of the follicle is likewise al)Sorbed. 

The stalk supporting the ovum is gradually constricted off, the 
ovum falls into the cavity of the follicle, and is doubtless discharged 
through the apex of the follicle and through the body walls, as in 
other species. So far as this individual shows, the egg follicles 
develop only in the dorsal portion of the body, and the oviducts all 
open on the dorsal surface. 

Habitat. — The single specimen found in these collections was 
dredged by the Albatross, Aug. 9, 1888, in Lat. 56° 0' N., and 
Long. 154° 20' W. (Sta. 2853, southwest of Kadiak Island, Alaska), 
at a depth of 159 fms. The bottom of this station was of gray sand, 
and the temperature 41° F. 



64. Amphiponis ccdifomiciis, sp. nov. 
PI. 23, figs. 172-176. 

Body of moderate proportions or somewhat thickened ; resembling 
A. angulatus in general shape. Length commonly 10 to 25 mm. or 
more ; width 2 to 3 mm. A small individual was only 6 mm. long 
and 1 mm. wide. 



coe: nemerteans of west and northwest coasts. 265 

Color, — Deep reddish orange with an opaque whitish tinge, dark, 
dull yellowish red, or bright brick red ; ventral surface duller and 
with more whitish. Others are bright and deep orange anteriorly 
shading to a bright reddish brown in the middle and posterior por- 
tions of body ; ventral surface bright orange anteriorly becoming 
duller and more nearly brick red posteriorly. Grayish or dull 
brownish after preservation. In females with mature ova the olive 
green color of the ova shows very conspicuously through the body 
walls. 

Ocelli, — A few ocelli of moderate size lie in a single irregular 
cluster on each side of head ; usually only 4 to 8 in number on each 
side, the anterior one being largest (PI. 23, fig. 172) . 

Proboscis. — Of a very pale rose tint from color of distinct pig- 
ment granules. Armature of typical form with two pouches of 
accessory stylets (PI. 23, fig. 175). Basis of central stylet conical 
and somewhat bell-shaped, of moderate proportions ; central stylet 
slender and acutely pointed, usually a trifle longer than its basis (PI. 
23, figs. 178-176). Length of basis about .05 to .06 mm., width 
nearly .03 mm; length of stylet .05 to .065 mm. Proboscis is usu- 
ally provided with 10 nerves, although 11 or 12 occur in some indi- 
viduals. 

Cephalic glands are well developed. Typical submuscular glands 
are also present in the brain region, but do not extend far posteri- 
orly. 

Alimentary canal, — Intestinal caeca extend far forward above 
the dorsal ganglia. Stomach and pylorus stretch posteriorly as a 
slender tube nearly as far as the most anterior sexual glands, where 
the latter opens into the dorsal wall of the intestinal caecum as 
usual. 

N^hridia, — Nephridial canals extend forward to the brain 
region, where a rather large canal lies in the lateral angle between 
dorsal and ventral ganglia and beneath the intestinal caecum on each 
side. Near posterior end of dorsal ganglion, or a few sections more 
posteriorly, a single large efferent duct on each side leads past the 
external side of the lateral nerve to ventro-lateral surface of body. 
The nephridial tubules extend about twice as far posterior to efferent 
ducts as anterior to them. 

Cerebral sense organs are well developed and greatly elongated; 
they are situated a short distance in front of brain and are connected 
with exterior of body on latero-ventral surfaces near tip of head. 
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Habitat. — Dredged in about 50 fms. off San Pedro, California ; 
also on piles of wharf, San Diego Harbor, California. Not com- 
mon. 

65. Amphiponis macracanthiis, sp. nov. 
PI. 24, fig. 193; PI. 25, fi^, 200; Text-fig. 55. 

This species is in certain respects the most remarkable of the 
numerous forms of this genus which occur in the region included in 
this report. 

The size of basis of central stylet of proboscis far exceeds that of 
any other species of the genus, or, indeed, of any other nemertean. 

The basis alone measures more than a 
millimeter in length in some specimens, 
being actually one eighteenth as long 
as the whole body of the animal when 
contracted. 

Body short, thick, rounded, and larg- 
est anteriorly when contracted. General 
shape of preserved specimens much like 
similar small specimens of A. angulatua^ 
but appearance in life unknown. 

Length of preserved specimens 14 to 
25 mm. 

Color in life not recorded, and is not 
retained in the alcoholic material. 

Proboscis, — Of remarkably large 
size, with a short posterior chamber. 
It is provided with 10 large nerves. 
Proboscis sheath extends quite to pos- 
terior extremity of body. Armature 
especially remarkable because of com- 
paratively enormous size of basis of cen- 
Fio. ^.^ Amphiporua inacracat%. xtvX Stylet, whicli sometimes becomes 

thtiB. Outline of central stylets ,, .||. ^ . , _., ,<rn 

and bases. The one at the left Hiore than a millimeter m length (PI. 

from Wainwright Inlet, Alaska, 25, fig. 200). In a WOrm measuring 15 
the other from Cape Smyth, . . ^u i. • • a oc. 

Alaska, x 62. ™™- after preservation the basis is 0.85 

mm. long and 0.25 mm. broad in its 
widest portion. The basis alone is therefore about one eighteenth 
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of the whole length of the body of the worm when contracted. 
When cleared in cedar oil or other clearing agent, the basis is dark 
in color and distinctly visible to the unaided eye. In form it is 
somewhat irregularly conical, and is three or four times as long 
as its greatest width. It is broadest posteriorly, with a rounded or 
somewhat truncated base, and tapers very gradually and fairly 
evenly to the attachment of the stylet (Text-fig. 55). 

Central stylet very small in proportion to size of basis, being less 
than one third its length, and sometimes little more than one fourth 
as long, or about as long as the width of the basis. The stylet is 
broad and conical, and is blunt rather than sharply pointed (PI. 24, 
fig. 193; PI. 25, fig. 200). There are two pouches of accessory 
stylets, each containing 1, 2 or 3 short, conical stylets, precisely simi- 
lar in size and shape to the central stylet. The posterior third or 
half of basb is dark and granular, while the anterior portion is clear 
and homogeneous. 

Measurements of the armature of 3 specimens are as follows : 

Length of basis. Width of basis. Length of central stylet. 

\. O.Hi) mm. 0.2.5 mm. 0.25 mm. 

2. 0.80 mm. 0.20 mm. 0.25 mm. 

3. 1.02 mm. 0.:^0 mm. 0.28 mm. 

Nos. 1 and 2 are from Cape Smyth and No. 3 from Wainwright 
Inlet, Alaska. Comparative sizes of two of these are shown in Text- 
fig. 55. In one specimen, one of the two lateral pouches contained 
but a single stylet, which was fully formed, but was no larger than 
any of the three stylets in the other pouch. 

Habitat. — Collected by the Point Barrow Expedition in the 
Autumn of 1882 in 2J fms. near Cape Smyth, Alaska. This locality 
is in Lat. 71** 10', and is far up in the Arctic Ocean, and near the 
most northern point of land in Alaska. Collected also at Wain- 
wright Inlet (Lat. 70° 35'), Alaska; in 9 fms., gravel and sandy l)ot- 
tom, by W. H. Dall. 

The species resembles A, arcticus Punnett (: 01, p. 94 ) in the size 
of proboscis and number of proboscidial nerves. It is impossible to 
determine, however, the relationship of the two species because the 
single specimen from Davis Strait on which Punnett bases his 
description had the armature of the proboscis dissolved out before 
the specimen came into his hands. 
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which open into a central lumen connected with the ciliated canal. 
The tangle of nephridial tubules which lies closely about the poste- 
rior ends of the cerebral sense organs is described above. 

Reproductive organs, — Several of the specimens sectioned were 
collected near the end of June, and in these the genital products 
were fully mature. The spermaries were arranged with great regu- 
larity, there being usually two glands on each side between each pair 
of intestinal lobes. These two spermaries were situated one above 
the other, but the ducts of both opened to the surface of the body 
above the lateral nerves. In some cases the ducts were fully formed 
and were distended with spermatozoa. The ovaries were similarly 
arranged, although a single ovary often filled the whole space 
between two neighboring intestinal lobes. 

Habitat, — Dredged by the Albatross in the following localities : 

Lat. 55° 16' N., Long. 163° 52' W. (Sta. 3265). Bering Sea, m 
38 fms., black sand. 

Lat. 54° 26' N., Long. 165° 32' W. (Sta. 3223). Bering Sea, in 
56 fms., broken pebbles. 

Lat. 48° 13' N., Long. 123° 11' W. (Sta. 3443). Off Washing- 
ton, in 97 fms., green mud and pebbles. 

Lat. 37° 08' X., Long. 122° 28' W. (Sta. 3148). Off central 
California, in 47 fms., brown mud. 

The known geographical range is therefore from off central CaU- 
fomia ^ to the Bering Sea, while the range in depth is from 47 to 97 
fms. This is one of the most common species of nemertean dredged 
by the Albatross in the oft* shore waters of the Pacific Ocean and 
Bering Sea. 

The general color of body, numl)er of ocelli, number of probos- 
cidial nerv^es, position of cerebral sense organs are characters in which 
this species agrees with A, rtibelhia^ but the presence of a highly 
developed esophageal caecum in the latter will readily distinguish 
the two species. 

A single specimen probably belonging to the above species was 
dredged in 50 fms., green muddy bottom, at a point off the coast of 
central California (Sta. 3165, Lat. 37° 59' N., Long. 123° 08' W.). 
This specimen was 60 mm. long, 6 mm. wide and 2A to 3 mm. in 
thickness ; the body was much flattened throughout and compara- 

1 Possibly from the Gulf of California. See p. 271. 
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tively slender in its anterior and posterior thirds, but was broad in its 
middle portions. Head rather slender, with shallow transverse 
lateral grooves. 

Proboscis sheath thick, of interlaced longitudinal and circular 
fibers, extending to posterior extremity of body. Proboscis missing. 
Cephalic glands well developed, situated mostly in ventral half of 
head. Submuscular glands limited to narrow area just beneath 
lateral margins of body. 

Nephridial tubules voluminous, as in ^. pacificuSj except that 
efferent ducts were very long and extended far posteriorly beneath 
the lateral nerves before opening on ventral surface of body. 

Numerous slender diverticula of the intestinal caecum extend for- 
ward to nephridiopores ; pylorus opens into intestine far back of 
anterior sexual glands. 

A moderate amount of parenchyma lies in the esophageal region, 
but becomes increased to an unusual degree in intestinal region. 
Brain and cerebral sense organs as above. 

Another specimen from which the proboscis was likewise missing, 
but which was indistinguishable from A. pacificus in other features 
of internal anatomy and in ext^nal characters after preservation 
was dredged in 9 fms. in the Gulf of California by the Albatross 
(sta. 2826, Lat. 24° 12' N., Long. 109° 55' W.). The water tem- 
perature here is about 73° F. in April and rises considerably 
higher in midsummer. It seems reasonable on this account to admit 
the possibility that this specimen actually belongs to a species dis- 
tinct from A. pacificus found in the colder waters off the coast of 
California and in Bering Sea, and that living individuals or the 
structure of the proboscis would reveal marked specific differences. 

07. Amphiporus occidentalism sp. nov. 

PI. 20, tig. 121. 

The two preserved specimens are both about 25 mm. in length 
and 3 mm. wide. Body broadest posteriorly, only slightly flattened, 
much as in A, angtdatu8\ head separated from body by transverse 
grooves. 

Color, — One of the specimens was thickly mottled and blotched 
with dark reddish brown on a pale ground color tliroughout whole 
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of dorsal sur&ce. This color remained even after imbedding in 
paraffin. Ventral surface without color. A specimen from another 
locality showed no indication of the original coloring. 

Ocelli. — Numerous large ocelli lie on each side of head, but their 
definite arrangement could not be made out. 

Proboscis shecUh of strong, interlaced circular and longitudinal 
muscles as commonly occurs in Drbpanophorus, although such a 
condition is very rare in the present genus. Proboscis not pre- 
served in either of the specimens. 

Cephalic glands fairly well developed. Submuscular glands 
practically wanting. 

Basement layer of body walls well developed, in intestinal region 
as thick as circular muscles and integument combined; but little 
body parenchyma is present. 

Alimentary canal, — The peculiarities of the various portions of 
the digestive canal will readily distinguish the present species from 
most other described forms of the genus. As shown in PI. 20, fig. 
121, there is a caecal appendage to the esophagus and one to the 
stomach in addition to the highly developed intestinal caecum. 
Esophagus separates from rhynchoHaeum near the tip of snout, but 
remains of small diameter until posterior to brain. Here it enlarges 
and is lined with a more columnar epithelium. A short distance 
back of brain the esophagus branches into two portions, one of 
which hes directly ventral to the other. The dorsal portion passes 
by a narrow opening into the long stomach, while the ventral canal 
retains the characteristic; lining of the esophagus, but ends blindly 
posteriorly. Such an esophageal caecum, as it may be called, has 
been de8cribe<l and figured by Joubin ('90, p. 564) for A. marmora- 
tus, and occurs also in A. arcticus^ Punnett (:01, p. 94). It is 
found in two other forms from the Pacific coast, as mentioned 
below. In the present species the esophageal caecum extends back- 
ward nearly to the most anterior sexual glands. In one of the spec- 
imens it was still further complicated by again bending forward 
beneath its posterior portions as a rather narrow appendix (PI. 20, 
^g, 121, app). The cells of the appendix are somewhat modified^ 
are more glandular and stain more deeply with haematoxylin than 
do those of the esophageal caecum proper. This caecum extends 
posteriorly considerably beyond the anterior diverticula of the 
intestinal caecum (PI. 20, fig. 121), so that a section through the 
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body in the r^on of the appendix of the caecum shows four dis- 
tinct portions of the alimentary canal. In the ventral median line 
is the narrow appendix (app)^ directly above it the esophageal 
caecum (ec) , above and lateral to the caecum are several sections of 
the diverticula of the intestinal caecum (tc'), and finally in the 
median line directly beneath the proboscis sheath is the narrow 
stomach (st) . In the specimen which has no such appendix as that 
described there are, of course, but three divisions of the digestive 
tract in a similar region. 

An approach to this condition is met with in A, bimaculatus 
(p. 243), where a conspicuous esophageal caecum also occurs beneath 
the stomach, but is much less complicated than in the present spe- 
cies. A, rubellus is a third form possessing such an esophageal 
caecum, which in this case, however, does not extend back so far as 
the anterior end of intestinal caeca. 

The stomach after originating from the dorsal wall of the esopha- 
gus immediately sends off a short and broad cardiac caecum (PL 20, 
fig. 121, cac) directly forwards toward the brain. The extent and 
form of this cardiac caecum depend largely on the state of contrac- 
tion of the parts of the body adjacent. When the body is well 
extended this caecum probably disappears for the most part, and is 
directly continuous with the stomach. The posterior portions of the 
stomach are continued into a long and slender pylorus, which does 
not open into dorsal wall of intestine until far behind the most ante- 
rior sexual glands. In these two specimens, which are much con- 
tracted, the opening of the pylorus into intestine is actually farther 
posterior to the anterior sexual glands than are these from the tip 
of snout. I know of no other s[>ecies of the genus where the 
pylorus is so extensive as in the present form. 

Correlated with the great length of pylorus occurs a very exten- 
sive intestinal caecum (fig. 121, tc), which extends forward beneath 
the pylorus and stomach as usual, sending off numerous branching, 
and sometimes anastomosing, diverticula beside and above the 
stomach. These diverticula extend forward to within a short dis- 
tance of the opening of esophagus into stomach and well in front 
of anterior sexual glands. They are very irregularly branche<l and 
narrow anteriorly, but are reduced to short lol)e8 near the posterior 
portions of the pylorus, where the median, broad, branched caecinn 
is situated. The unbranched caecum sends forward the two long 
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appendages from which the diverticula above described originate. 
The intestine proper (mid gut) and its lateral diverticula are as in 
related species. 

Nephridia are situated immediately behind the brain and are lim- 
ited to a comparatively short distance in the esophageal region. A 
single pair of efferent ducts opens on the ventro-lateral surfaces of 
the bodv a short distance behind the brain. 

Cerebral sense organs imusually voluminous, situated beside brain 
and extending back as large lobes posterior to dorsal ganglia. 

Reproductive organs, — Sexual products nearly mature in a speci- 
men collected in August. Sexual glands situated beneath muscular 
layers of body walls throughout nearly the whole circumference of 
body, but opening on dorso-lateral surfaces of body almost without 
exception. 

Habitat. — But two specimens of this species were contained in 
the collections at hand. Both were dredged by the Albatross; 
the one from 40 fms. off Washington in 1888 (Sta. 2865, Lat. 48° 
12' X., Long. 122° 49' W.) on pebbly bottom. The other was taken 
three years later near the same locality (Sta. 3443, Lat. 48° 13' N., 
Long. 123° 11' W.) in 97 fms., green mud and pebbles. 

This species is apparently closely related to A. ruheUtis from off 
San Pedro, California, but presents several points of difference, as 
indicated (p. 276). Both species are remarkable in the possession of 
a conspicuous esophageal caecum, but this [>eculiarity is shared with 
three other species of the genus, rtz.. A, bimacidatus (p. 241 ) from 
nearly the same region, A. marmoratus from Europe (Joubin, '90, 
p. 564), and A, arcticus from Davis Strait (Punnett, :01, p. 94). 
Unfortunately the armature of the proboscis has been described in 
but two of these five forms, so that their specific relationship remains 
uncertain. 

As stated al>ove, however, the peculiarities of the various portions 
of the digestive tract, with esophageal and cardiac, as well as intesti- 
nal caeca, are sufficiently marked to distinguish the present species 
from any of these others. 

68. Amphiporus rubellus, sp. nov. 
PI. 1, figs. 11, 12. 

Body short, thick and stout; in life often broader and thicker 
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posteriorly than near anterior end (PL 1, figs. 11, 12) ; much like A. 
angukUu^ in shape. Length 25 mm. or more, width at least 3 mm. 
After preservation body is usually swollen and truncate anteriorly ; 
smaller and more flattened in intestinal region. 

Color. — Deep flesh color, pale orange, or pale red ; much paler 
and usually grayish beneath (PI. 1, figs. 11, 12). 

Ocelli. — Two groups of ocelli on each side, situated deep among 
the cephalic tissues and arranged such as in A. angulatua ; usually 
6 to 10 moderately large ocelli in each group. 

Proboscis of very large size, provided with 14 nerves; armature 
was unfortunately destroyed by preserving fluid before examination. 

Cephalic glands voluminous. A few submuscular glands lie near 
lateral margins of body in brain region, but do not extend far poste- 
riorly. 

Basement layer very thick. A large amount of parenchyma lies 
between the bundles of longitudinal muscles and separates the body 
organs widely. Few other species have a greater development of 
the body parenchyma. Peculiar cup-shaped glands are present in 
basal portion of integument, as in Drepanophorus ritteri (p. 285). 

Alimentary canal, — Esophagus presents two distinct chambers 
well 'differentiated anatomically and histologically, and situated one 
above the other, much as is described above for A. occidentalis 
(p. 272). The ventral branch — esophageal caecum — is directly 
continuous with esophagus, and is lined with typical esophageal epi- 
thelium. It continues as a narrow tube as far as the posterior end 
of the nephridial region, where it ends blindly. A similar structure 
occurs also in A. biniacidatus^ A. marnioratus^ and A. arctious (see 
p. 274). The broad dorsal chamber, or stomach, opens from the 
dorsal wall of esophagus a short distance behind the brain, and 
passes backward directly beneath the proboscis sheath and above 
the esophageal caecum. Posterior to the end of this latter, the 
stomach continues above and between the intestinal caeca as a 
much narrower tube, or pylorus, which much farther back opens 
into dorsal wall of intestine as usual. The stomach is lined with 
comparatively short, ciliated and glandular cells, which are charac- 
teristic of this organ in other species of the genus. 

The most anterior diverticula of the intestinal caecum do not 
extend forward quite so far as to reach the posterior end of the 
esophageal caecum. In this respect the present species differs from 
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A. occidentaUsy where the diverticula of the intestinal caecum 
extend far in front of posterior end of esophageal caecum. They 
are mostly narrow and much branched, and extend dorsally above 
lateral nerves as usual. 

Comparative lengths of various portions of alimentary canal in 
one individual are as follows : — 
Posterior border of dorsal ganglia to posterior end of 

opening of esophagus into stomach ... 29 sections. 
From this point to end of esophageal caecum . . 24 ^ 
From end of esophageal caecum to end of pylorus 73 ** 

Making length of stomach and pylorus . 97 ^^ 

The sections in this instance were .015 mm. in thickness. 

The intestine (mid gut) posteriorly has a comparatively narrow 
lumen with peculiarly slender diverticula, separated from each other 
and from the body walls by a very large amount of parenchyma. 

Nephridia, — Nephridial tubules extend forward to brain r^oo,. 
and are limited to the anterior portion of the esophageal region. A 
single pair of large efferent ducts passes to ventro-lateral surfaces of 
body as usual. In each of two specimens sectioned a diverticulum 
of each efferent duct extended for about a dozen sections posteriorly 
in the longitudinal muscular layer. 

Cerebral se/ise organs. — These are remarkably highly developed 
and are situated beside and behind the dorsal ganglia. The canal 
connecting each with the exterior passes forward beside the dorsal 
brain lobes, and thence in front of brain to open into distinct lateral 
furrows well anterior to brain region. The sense organs reach their 
maximum development immediately behind dorsal ganglia, and are 
here but a trifle smaller than the latter. 

The lateral blood lacunae lie immediately behind and beside the 
sense organs, but do not surround them. A section through the 
sense organs somewhat resembles superficially a similar section 
through a Heteronemertean. 

Habitat — Piles of wharf, San Diego, California ; dredged in 20 
to 50 fms. off San Pedro, California. Not uncommon. 

This species is evidently closely related with A. ocddentcUia (p. 
27 1 ) which has been dredged off Washington, but differs in having a 
great development of the body parenchyma, in the comparative 
length of the intestinal caeca, and will probably be found to exhibit 
differences in structure and armature of proboscis. 
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The number of probosoidial nerves (14) will distinguish the pres- 
ent species from A. arcticua^ with 10 such nerves, and A, marmara- 
tuSf with 16, both of which forms also possess an esophageal caecum. 
Its relationship to A. occidentalis is noted above. The only other 
known species of the genus with such a diverticulum to the esopha- 
gus is A, bimaculattts^ and this can be easily distinguished by the 
presence of two conspicuous black spots on the head. 

69. Amphiponis flavesoens, sp. nov. 

PI. 2, fig. 22; PI. 16, figs. 97, 98 ; PI. 23, figs. 162-171. 

Body of moderate proportions for genus, rather small, head 
slightly broader than body in some stages of contraction. 

Size. — Length usually 12 to 20 mm.; width 0.5 to 1 mm. Some 
specimens obtained were no more than 6 to 8 mm. in length, while a 
few larger individuals were 25 mm. or more. 

Color. — Very variable, usually whitish, pale flesh color, or pale 
yellow (PI. 2, fig. 22). Some individuals are opaque white with 
pale yellow intestinal lobes ; others are translucent, whitish or pale 
ocher anteriorly, fading to whitish toward posterior end of body ; 
still others shade from pale orange to ocher, with orange intestinal 
lobes. Females with ripe ova incline to yellow, while males are 
more of a grayish white ; head and anterior esophageal region of 
both sexes are commonly flesh colored or pale orange. Brain usually 
yellowish, intestinal lobes of all shades of pale yellow, gray, and 
pale brown. Color quickly lost after preservation. 

Ocelli. — Number and arrangement of ocelli present considerable 
variation according not only to size of worm, but to individual pecul- 
iarities (PI. 16, fig. 97 ; PI. 23, figs. 162-163). There are commonly 
from 12 to 25 ocelli on each side of head, and these are arranged in 
two groups on each side. The anterior groups lie on the antero- 
lateral margins, and these ocelli are often arranged in a single irreg- 
ular row of 6 to 12 on each side. The posterior groups are still 
more irregularly arranged, and extend from the internal border of 
posterior ends of anterior groups backward to about the anterior 
border of the brain. The cluster of 6 to 12 ocelli in each of these 
groups usually appears to extend laterally as well as backward (PI. 
IG, fig. 97), but by the increase in the number of the ocelli and the 
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posterior extension of the anterior marginal groups, there sometimes 
appears a posterior group which apparently extends posteriorly and 
inwardly (PI. 23, fig. 162) instead of laterally as in the individoals 
with fewer ocelli (fig. 103). Sometimes, also, the arrangement into 
definite groups is not apparent, and the ocelli appear to be scattered 
irregularly along the lateral margins, with irregular longitudinal 
clusters nearer the median line. 

Proboscis, — Proboscis sheath extends to posterior end of body. 
Proboscis of large size, and about as long as the entire worm ; 
whitish, pale yellowish or slightly rosy in color. Usually provided 
with 10 nerves, although 11 are present occasionally. Central sty- 
let slender and acutely pointed. Basis conical or bell-shaped ; usu- 
ally much wider at its posterior border than more anteriorly (PI. 16, 
fig. 98; PI. 23, figs. 165-1G8, 170, 171). As a rule, the smaller 
individuals with fewer ocelli have the basis much more widened and 
bell -shaped posteriorly than do the larger individuals with more 
numerous ocelli. Thus the proboscis of the individual figured on 
PI. 16, fig. 98, has a wide, bell-shaped basis, while a larger individual 
with more than double the number of ocelli (PI. 23, fig. 165) has a 
more slender, conical basis. 

Basis is of just about same length as the slender central stylet, or 
a little shorter, and is from one half to three fourths as wide poste- 
riorly as its length. Length of largest basis measured was fully 
double that of smallest ; measurements of a large number of bases 
ranging from .044 to .09 mm. in length and .025 to .042 mm. in 
width. 

These variations in the stylet apparatus of proboscis, when taken 
with the decided variation in color of body and number of ocelli, 
suggest that several species may be represented, and this was my 
impression for a long time. Careful comparison of a large number 
of individuals, however, convinced me that it was absolutely impos- 
sible to draw a sharp line of demarcation between any two gp'onps 
of individuals that would agree both in regard to the ocelli and the 
proboscis armature. It seems necessary, therefore, to unite all these 
forms into a single, variable species. 

Proboscis sheath corpuscles are conspicuous under high magnifica- 
tion because of their pale yellowish color. 

Cephalic glatuls well developed ; submuscular glands practically 
wanting. 
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Parenchyma, — When proboscis is extruded, a moderate amount 
of parenchyma lies above the proboscis sheath, but is hardly evident 
when proboscis is in place and its sheath much distended. 

Alimentary caned, — Much branched intestinal caeca extend for- 
ward to brain region, where a single pair of diverticula either passes 
forward above dorsal ganglia or abuts closely against their posterior 
faces according to state of contraction of cephalic tissues. Pylorus 
continues posteriorly for a considerable distance beyond the most 
anterior sexual glands, both in males and females, before opening 
into dorsal wall of intestine. 

Nephridia, — Nephridial tubules extend forward as far as the 
brain, but do not reach far back into esophageal region. A single 
pair of efferent ducts passes to ventre- lateral surfaces of body a few 
sections behind brain, and near anterior portion of nephridial region. 

Cerebral sense organs. — These are voluminous and much elon- 
gated. They are situated mainly in front of brain, although their 
posterior extremities extend posteriorly beneath the ventral ganglia. 
In the living worm they appear to be from one half to two thirds 
the size of the dorsal ganglia. 

Reproductive organs, — Sexual products are mature in August. 
Ducts of genital glands in both sexes open above lateral nerves. 
When spermaries lie near ventral surface of body their ducts pass 
dorsally to open on lateral margins of body immediately above 
lateral nerves, while those glands which are situated in dorsal portion 
of body open more dorsally than the others, but yet near the lateral 
margins of body. 

Habitat, — Common on piles at Monterey, San Pedro, and San 
Diego, California; also under stones and among algae in same 
localities. 

70. AmphiporuB leptacanthus, sp. nov. 

PI. 22, fig. 161. 

Body of moderate proportions for genus ; rather small ; specimens 
obtained measuring about 15 ram. in length and 1.5 mm. in width. 

Color. — Whitish with tinge of yellow or flesh color anteriorly, 
buff or light brown in intestinal region. 

Ocelli. — Usually 16 to 20 or more ocelli of medium size on each 
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antero-lateral margin of head. These are usually arranged in a 
single elongated and very irregular cluster on each side. 

Proboscis, — Proboscis sheath extends to end of body. Probos- 
cis of moderate proportions, with remarkably slender basis of central 
stylet. Few otiier species of the genus possess so slender a stylet 
basis, which is four or five times as long as its diameter (PI. 22, fig. 
161). Basis is of about the same diameter throughout, and is no 
wider at its posterior end than anteriorly. It measures about 0.1 
mm. in length and .024 mm. in diameter. Comparative length of 
central stylet is not known, as the specimens first came into my 
hands after having been preserved for a few days in formalin, by 
which the stylet had been partially dissolved. 

Internal anatomy, — Characterized by an unusual thickness of 
the basement membrane and a correspondingly large amount of 
parenchyma separating the organs of the body. In this parenchyma 
the nephridial tubules appear as very distinct, branching canals. In 
the head the muscular fibers and other tissues are well separated by 
this same parenchyma. 

Intestinal caeca much reduced, extending forward but a very 
short distance. 

Cerebral sense organs remarkably small, not much larger in sec- 
tion than one of the larger ocelli ; situated far in front of brain. 

In the single specimen available for sectioning, the brain region 
was contracted to such an extent that the brain itself was drawn 
backward beyond the anterior portion of the lateral nerves, so that 
both brain and lateral nerves appeared in the same section. 

Habitat, — Dredged in about 50 fms. off Pott's Valley, Santa 
Catalina Island, California. Not common. 

The single irregular cluster of ocelli on each side of head and the 
slenderness of the stylet basis will serve to distinguish this from any 
of the other described species of the genus from this region. 

71. Amphiporus fulvus, sp. no v. 

PI. 2, fig. 23. 

Body decidedly slender, rounded, of small size ; length 15 to 25 
mm. or more, width rather less than 1 mm. Head slender; lateral 
oblique grooves as in related species. 
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Color. — Pale brownish anteriorly, becoming deep brown in 
intestinal region, much paler beneath ; head deep flesh color, inclin- 
ing to pale browD (PL 2, flg. 23). Color of body consists of innu- 
merable minute dark brown dots scattered thickly over the deep 
flesh colored ground color. Intestinal caeca reach forward to brain 
as dark, lobulated organs. 

After preservation dorsal surface retains a pale brownish color. 

Ocelli, — Usually 25 or more ocelli of small size are situated on 
each side of head. Sometimes they appear to be arranged in anterior 
and posterior clusters, but are usually irregularly scattered along 
antero-lateral margins of head as far back as the brain. The ocelli 
which are situated the most posteriorly are farthest removed from 
margins of head. 

Proboscis, — Proboscis sheath extends practically to posterior end 
of body. Proboscis of moderate size, pale pinkish in color. Central 
stylet very slender and acutely pointed ; basis bell-shaped, rounded 
posteriorly, and about three fourths as long as stylet. Each of the 
two lateral pouches contains usually two or three very slender 
Btylets, of size and shape like central stylet. Basis averages about 
.045 mm. in length and .025 to .030 mm. in width ; stylets are about 
.06 nmi. long. 

IntemcU organization. — Cephalic glands well developed, but 
Bubmuscular glands are practically wanting. Pylorus passes back 
for a long distance before opening into dorsal wall of the broad 
unpaired intestinal caecum lying beneath it. This caecum sends off 
numerous slender, paired diverticula anteriorly and dorsally above 
the lateral nerves. The most anterior pair of these diverticula 
extend as far forward as the posterior ends of the dorsal ganglia. 

Cerebral sense organs voluminous, situated almost immediately in 
front of brain. Ducts pass anteriorly to latero-ventral surfaces of 
head as in related species. 

Nephridia are situated immediately posterior to brain. Rather 
large tubules lie beside and internal to the lateral nerves and open by 
means of a single pair of efferent ducts to ventro-lateral margins of 
body a short distance behind brain. 

Habitat. — Piles of wharf, San Pedro Harbor, California. Not 
common. Dredged off Santa Catalina Island in 50 fnis. 



282 BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY. 

72. Amphiporus brunneus Griffin. 
Ann. New York Acad. Sci., 11, p. 212, 1898. 

This species is known only from Griffin's description ('96, p. 212), 
which reads substantially as follows : — 

Length in alcohol 3.3 cm. ; width 5 mm. Color in life dark brown 
or smoky black dorsally; greenish or yellowish white ventrally, 
with a pale, angular spot on each side of neck. 

Cephalic glands moderately developed ; cerebral sense organs con- 
siderably in front of brain. Intestinal caeca reach nearly to brain 
region. Basis of central stylet long ; two pouches of accessory 
stylets with 2 (or 3 ?) stylets each. 

Habitat, — Port Townsend, Puget Sound. 

In some respects this description agrees with the characters of 
Paranemertes peregrina^ which is common in Puget Sound, but on 
the following page (p. 213) the species is represented as bearing ^a 
more or less general resemblance to A. angidattis,''^ There can 
hardly be said to be the slightest resemblance between P. peregrina 
and A, angidatuSy so that even with Griffin's notes and material at 
hand it is impossible to determine to which, if any, of the described 
species this A. hrumieus belongs. It must therefore stand as valid 
for the present. 

73. Amphiporus drepanophoroides Griffin. 
Ann. New York Acad. Sci., 11, p. 212, 1898. 

This species is known only from Griffin's description ('M, p. 212). 
Griffin's account is substantially as follows : — 

Length 4-5 cm. or less ; form short and stout ; color red above, 
white beneath ; eyes numerous, in rows along antero-lateral margins 
of head. Cephalic and submuscular glands prominent. Cerebral 
sense organs large, situate<l beside brain and extending posteriorly 
behind dorsal ganglia ; canals open in front of ventral commissure. 

Differs from most other species of genus in smallness of rhyncho- 
coel, which is enclosed in a thick muscular sheath in which longitu- 
dinal and circular muscles are interwoven. No intestinal caecum ; 
circular muscle-layer quite thick. 



COE: NEMEBTEANS OF WEST AND NORTHWEST COASTS. 283 

HabitcU not given, but probably Puget Sound. 

No specimens answering to the above description have come into 
my hands, nor were any specimens or slides showing such anatomi- 
cal peculiarities contained in Griffin's collection after it was turned 
over to me. The absence of the intestinal caecum is especially 
remarkable. 

Drepanophorus Hubrecht. 
Aanteekeningen over die Anatomic Nemertinen. Utrecht, 1874. 

Body usually comparatively short, broad and much flattened, not 
very contractile, and never coiled or much twisted. INIouth and 
proboscis opening slightly separated. Proboscis sheath possesses 
metamerically arranged lateral diverticula, commonly spreading out 
between the intestinal lobes as thin-walled sacs and connected with 
the rhynchocoel by comparatively narrow openings. Proboscis 
armed with numerous, commonly 20 or more, very small stylets 
situated on a large, sickle-shaped basis, and with numerous pouches 
of reserve stylets. 

Cerebral sense organs very large, situated beside or innnediately 
behind the brain. Ocelli numerous and of very large size. Lateral 
nerves situated ventrally, beneath intestinal diverticula. Brain and 
cephalic nerves very highly developed, Neurochord cells present. 

These worms are seldom more than 5 to 10 cm. in length, although 
a few forms are among the largest of the Hoplonemerteans. All are 
capable of swimming. 

But a single species of this genus is represented among the collec- 
tions at hand. 

74. Drepanophorus ritteri, sp. nov. 
PI. 17, fig. 106 ; PL 20, fig. 128 ; PI. 24, figs. 179-181 ; Text-fig. 22. 

Body comparatively short, flattened, or somewhat rounded on 
dorsal surface, and broad, as in typical species of the genus. Head 
small, distinctly demarcated from body by a pair of consj)icuous 
lateral grooves (PI. 24, fig. 179). Each groove is traversed by 
numerous transverse fines of paler color, so that it resembles a fluted 
collar, very much as Joubin has figured for Ainphiporus fnarmora- 
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tus (*93, PL 2, fig. 45), and as has been described for other species 
of Drepanophorus. 

Proboscis pore situated ventrally a little behind end of snout; 
mouth opening when body is contracted a short distance behind 
proboscis pore (PI. 24, fig. 180). 

Length of body 5-10 cm. or more ; width, 4—5 mm. 

Color, — Dorsal surface of body dull reddish or orange, thickly 
covered ^dth very fine brownish dots of such great number and 
minute size as to give the impression of a general reddish brown 
tinge ; deeper red in the brain region because of the pink color of 
the brain. Head is somewhat darker in color than rest of body and 
has on its dorsal surface two indefinite darker brown patches. 

Ventral surface pale fiesh color with a tinge of orange ; intestinal 
lobes commonly impart a tinge of bufP. 

Ocelli. — Upwards of 25-35 large black ocelli occupy each side 
of the head between brain and tip of snout, and are conspicuous 
from the dorsal surface. The ocelli in each cluster appear to be 
scattered irregularly, and somewhat removed from the lateral mar- 
gins posteriorly (PI. 17, fig. 106 ; PL 24, figs. 179-181 ; Text-fig. 22). 
In addition to these ocelli, which are visible from the dorsal surface, 
a single row of 25-30 large ocelli is situated on each side much 
nearer the ventral surface, and these are seen distinctly only from 
below (PL 24, fig. 180). They lie ventrally near the lateral margins 
of the snout, and are placed side by side and almost in contact. 
The single row becomes more irregular and often divided into two 
posteriorly (PL 24, figs. 180, 181; Text-fig. 22). The pigment 
cups of nearly all of these ocelli are directed toward the lateral 
margins. 

Proboscis, — In the single individual of this species which came 
into my hands alive the proboscis had unfortunately been discharged 
and lost before the worm was found. 

Proboscis sheath with interspersed longitudinal and circular mus- 
cular fibers as usual. It extends to posterior extremity of body, and 
is provided with diverticula as in related species. These diverticula 
are of moderate proportions or rather slender, and extend laterally 
above the lateral nerves where they expand into thin-walled sac- 
cules. Khynchocoel vessel passes outside proboscis sheath in the 
anterior third of esophageal region. A single specimen (probably, 
but not certainly, belonging to this species) collected by the Alba- 
tross (definite locality unknown) had 32 proboscidial nerves. 
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Integument and body todUs. — Muscular layers as usual; base- 
ment layer well developed ; parenchyma of body cavity of moderate 
extent. Situated just outside the basement layer of the body walls, 
and at the very base of the integument, is a continuous layer of pecul- 
iar cup-shaped structures which are evidently the bases of peculiar 
integumental glands, and these extend throughout the whole length 
of the body. They are packed as closely together as possible, and 
form the same continuous layer from tip of snout to posterior end 
of body. In sections stained with haematoxylin and orange, they 
are intensely deep blue, and much darker than nuclei or any of the 
ordinary glandular secretions. Seen iq section each cup-shaped 
body is seen to rest on the underlying basement layer (PI. 20, fig. 
1*28) . Each one is U-shaped in section, the free ends lying among 
the granular integumental cells above. A small nucleus usually 
appears in some portion of the cup. Seen in a section parallel to 
the surface of the body, the cups are circular or irregular in outline 
and packed together as closely as possible. They are evidently 
glandular structures of a peculiar nature, for similar glands are 
found in Amphiporua rubeUus and certain other species, but are 
much less highly developed. 

Cephalic glands are but little developed, although a conspicuous 
pit is present on the tip of the snout into which the ducts from the 
glands open. 

Alimentary canal, — The digestive system presents few devia- 
tions from that of typical species of the genus. The mouth is situ- 
ated well back from the tip of the snout, and when proboscis is 
everted in certain states of contraction opens separately from pro- 
boscis pore. The esophagus is slender as far back as the brain, pos- 
terior to which it enlarges greatly and enters the stomach, which 
has its epithelium thrown up into large, irregular, longitudinal folds. 
The intestinal caeca do not extend far forward — not so far as the 
nephridiopores. The wide stomach passes into a narrow posterior 
chamber (pylorus), which extends back far beyond the most ante- 
rior sexual glands before opening into the intestine. The intestinal 
caecum which lies beneath the pylorus is itself narrow, but it sends 
off a few pairs of larger diverticula which paKs anteriorly in the 
body parenchyma along the internal faces of the lateral nerves. 
These diverticula also pass above and sometimes external to the 
lateral nervee, — that is, nearer the lateral margins. Intestine opens 
on dorsal side of posterior extremity of body. 
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A pair of peculiar vesicles lined with highly columnar epithelium 
lies in front of the brain and beside the esophagus. Their precise 
nature and function have not been determined. 

Blood and nephridicU systems, — The cephalic blood lacunae 
conform to the usual type for the genus. The dorsal vessel passes 
inside the muscular walls of the proboscis sheath at the posterior 
end of the brain region, and again leaves the rhynchocoel near the 
anterior end of the intestinal caeca, or some distance behind the 
nephridiopores. Numerous large blood lacunae lie in the body 
parenchyma above and external to the lateral nerves in the posterior 
esophageal region. 

The nephridial tubules extend forward nearly to the brain, and 
ramify in the parenchyma above the lateral nerves. Their branches 
are remarkably large and numerous. They extend backward some- 
what beyond the anterior ends of the intestinal caeca. Xear their 
middle portions a pair of large efferent ducts passes immediately 
above the lateral nerves and then bends sharply toward the ventral 
surface. After passing below the level of the lateral nerves, these 
ducts bend farther toward the median line and pass obliquely 
through the muscles to open on the ventral surface of the body. 
The nephridiopores are thus situated even nearer the median line 
than are the lateral nerves. 

Nervous systeyn and sense ortjans, — Brain is of the usual massive 
form with neurochord cells and very large dorsal and ventral com- 
missures. Nerves are also very highly developed. 

The cerebral sense organs are situated beside the brain, and have 
nearly the same extent as the dorsal ganglia (PI. 24, fig. 181). The 
short and broad canal on each side opens to the surface on the 
ventro-lateral margin in the region of the dorsal commissure, while 
the posterior end of the sense organ lies beside the posterior end of 
the dorsal ganglion. From the posterior end of this ganglion a 
large nerve enters the sense organ. 

Reproductive organs. — As stated above, the most anterior sexual 
glands are situated anterior to the opening of the pylorus into the 
intestine. The more anterior sexual glands lie external to the lateral 
nerves, while farther back they lie both external to the nerves and 
nearer the median line. In a specimen collected in July the ova 
were nearly mature, and large oviducts were formed in the body 
walls as far as the basement layer. In all the cases observed the 
oviducts passed toward the ventral surface. 
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Habitat, — Dredged in about 50 fms. between San Pedro and 
Santa Catalina Island, California, associated with Taeniosoma 
punnetti and Carineila albocincta. Not common. On^ specimen 
was dredged by the Albatross off southern California (Sta. 2946, 
Lat. 33° 58' N., Long. 119° 30' W.) at a depth of 150 fms. Bottom 
of coarse gray sand ; temperature 56° F. 

Tetrajstemina Ehrenberg. 
Symbolae Physicae, Berlin, 1831. 

This genus includes a group of very small, slender worms, seldom 
more than 20 to 30 mm. long, with slightly flattened body, and 
usually with four well developed ocelli, which form a quadrangle 
on the head. In a few species (cf. 7\ aberrans) these ocelli are 
each replaced by a group of two or three smaller ones, and in other 
species ocelli are wanting entirely. The anatomical structures are 
very similar to those of Amphiporus, and the distinctions between 
the two genera are not clearly defined. Mouth and proboscis open 
together. Cerebral sense organs lie close in front of brain. Pro- 
boscis sheath extends to posterior end of body and is without lateral 
diverticula ; proboscis is well developed, armed with central stylet 
and usually two pouches of accessory stylets ; it is usually provided 
with ten nerves. 

Ten species of this common and widely distributed genus have 
now been collected on the Pacific coast of North America, and are 
enumerated below. Of these ten species only one ( T. dorsale) has 
been recorded from other parts of the world. One form ( T. albi- 
dum) is here described as new. 

75. Tetrajstemma signifer Coe. 

Harriman Alaska Expedition, 11, p. 156, PI. 14, figs. 9-11 ; PI. 21, 

figs. 10-12, 1904. 

PI. 2, fig. 24 ; Text-figs. 21, 56. 

This pretty little species with its dainty cephalic marking exhibits 
the following peculiarities of appearance and structure : — 

Body rather slender, rounded throughout, not very changeable in 
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shape; head of moderate size, somewhat narrower than body, 
marked off from parts immediately following by rather conspicaoas 
oblique lateral grooves ; with a second pair of similar oblique grooves 
lying farther forward on head. 

Size. — Length 15-25 nmi., width less than 1 mm. 

Color, — General color of body deep reddish brown or purplish, 
except head which is white, with characteristic dorsal marking (PI. 
2, fig. 24). Ventral of same color as dorsal surface, but of a duller 
tone, and often much paler in median line. Head pure white both 
above and below with dark brown marking resembling a wreath in 
heraldry on upper surface. Wreath has a transverse, posterior or 
basal portion from which two semicircular branches pass anteriorly, 
but do not usually join (PI. 2, fig. 24 ; Text-fig. 21). A fourth 
portion of figure passes forward in median line from basal portion 
to anterior ends of semicircular lateral bands, but does not usually 
join them. All parts of marking have irregular edges so that the 
wreath-like effect is made still more striking. The general effect is 
often that of an open wreath with veiiical cross-bar and substantial 
base, the whole figure appearing upon a white field. Wreath not 
always open, for one or both of its anterior ends may join the ante- 
rior end of vertical bar. Whole figure surrounded by white, con- 
tinuous with that of ventral surface of head and separated from 
reddish brown of esophageal region by a fairly wide band of the 
same color (PL 2, fig. 24). Color of body and shape of marking 
conspicuous after preservation, and even after imbedding in par- 
affin. 

Blood vessels red in color, due to color of oval or rounded cQs- 
coid corpuscles. 

Ocelli. — Four ocelli of rather large size are arranged beside the 
cephalic wreath nearly in the form of a square (Text-fig. 21). Ocelli 
lie deep in tissues of head, and thus occupy a somewhat variable 
position as regards the marking. 

Proboscis of moderate size ; whitish or pale flesh color ; provided 
with ten distinct nerves. Central stylet slender and acutely pointed ; 
basis about one and one half times as long as stylet, rounded pos- 
teriorly, opaque and granular in posterior third (Text-fig. 56) . 

Pigment of body resides at base of integument. 

Alimentary cancU. — Intestinal caeca slender, extending forward 
to abut against posterior faces of dorsal brain lobes. 
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ici. K. — Tftrattemma 
tlgnlfrr. Ceotnl ity- 
lauuidbue* from twa 
ludlvldiuli. 



IfephrieUa remarkably limited in extent, but consist of unnsually 
large tabnles sitaated above lateral nerree, 
beeide atomaoh, and immediately behind 
brain. Two Ui^ canals often occur on each 
side, one of which lies above and the other 
below the slender intestinal caecum. After 
a very short extent, they nnit« to form a 
remarkably large efferent duct on each ude, 
which passes above lateral nerves to open on, 
or immediately below, the lateral margin of 
body. 

Cerebral tense or giant voluminous and 
highly specialized, rituated immediately in 
front of brain. 

Habitat. — This species has been collected 
on piles of wharf at San Pedro, California, 
and on kelp 'hold-fasts' in 3-6 fms. outride 
same harbor, bnt is not common. Sexual products are mature in 
Aagost. 

76. Tfltrastemma nierifrona Coe. 

Harriman Alaska Expedition, 11, p. 159 ; PI. 15, fig. 7 ; PI. 16, figs. 
6-9 ; PI. 17, fig. 1 ; PI. 20, fig. 16 ; PI. 21, figs. 15-23, 1904. 

PL », fig. 26; PI. 18, figs. 111-115; Text-figs. 57-59. 

Different individuals of this species are of extremely varied colors 
even when collected in the same locality, and present a number of 
characters diverging from those of other described species of the 
genua. The more important peculiarities of external appearance and 
internal atmcture are as follows : — 

Body of moderate proportions, or rather slender for genun, 
rounded thronghont ; head more variable in sixe and shape than 
in many related species; provided with two paing of lateral, oblique 
furroiTB of more than ordinary distinctness, anterior pair lying 
between anterior and posterior pairs nf ocelli, and the jiosteriur ]>air 
situated jnst behind the posterior pair of ocelli, serving to mark off 
the head from the body (PI. is, figs. 111-113). Each of the anterior 
furrowa extends on dorsal surface from lateral border obliquely 
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ba«kvard toward the median line, but fades ont gradually before 
meeting its fellow; on the ventral aide the furrows extend obliquely 
forward and join in the median line not far behind the rhyncbo- 
daeum opening (PI. 18, fig. 11*2). The posterior furrows are much 
more conspicuous, often forming a distinct fluted collar (PI. 18. tig. 
111). 

('oloT. — Variatione in color and markings so striking that several 
species would appear to be represented by individuals which actually 
present all degrees of Intergradation. All color varietiee agree in 
internal ot^anisation, and also are similar in having a whitisli or pale 
yellowish head provided with a dark dorsal marking of variable 
size and shape (PI. a, fig. 26; PI. 18, figs. Ill, 113); ventral aide of 
head whitish or very pale gray in all varieties. Blood corpuacleti 
deep red in color. The three more distinct color varieties are as 
follows : — 

Variety pur/Wire wm (PI. 3, fig. 26). Head opaque white, with 
large, shield-like dark brown dorsal marking, rounded in front and 
deeply bilobed in median bne ; white color of head extends a short 
distance back of marking, or as far as the posterior oblique furrows, 
where it abni]>tly changes to a deep, rich purple, wtiicb color 
extends to posterior end of body. Ventral surface of same general 
color as the back, but somewhat paler and with a more reddish 
tange ; often with a much paler median band anteriorly. Ventral 
side of head whitish, separated abruptly from purple color of body. 
Variety bicolor. Hea<l whitish with tinge of brown, with broad, 
triangular dark brown dorsal marking which is widest behind, with 
its obtuse apex in the median line soteri- 
orly. t'olor of body deep brown with a 
narrow median band of white. Brown 
color is darkext along the borders of the 
median white band, and is ranch paler 
laterally; toward the lateral mai^ns of 
body it becomes pale brownish, and this 
color continues to the ventral surface, be- 
coming gradually paler toward the median 

Fio. 57 — Tttrmtemma iilpH- line. 

p1X«ci^"" "'■"'""" "' The thiol variety, paUidum, is much 

less dee])ly colored than those above de- 
scribed, and deep brown marking on the head is much narrower. 
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Fio. 68.— Te4rastemma ni- 
gri/rons. Central styletti 
and bases, showing more 
opaque posterior portions. 



being often less than one third as wide as head. The marking is 
acutely triangular, with its pointed apex in the 
median line anteriorly. Body pale brownish, 
buff, deep flesh color, or occasionally whitish 
with a faint tinge of brown. A paler, or 
whitish, line often extends longitudinally on 
dorsal surface to posterior end of body ; ven- 
tral surface pale buff or grayish throughout. 
The red blood vessels are naturally more con- 
spicuous than in the darker varieties. 

Other varieties are reddish brown, thickly 
s))rinkled with minute dots of darker color on 
dorsal surface; ventral side of head white, 
with white median band extending posteri- 
orly as far as intestinal region ; rest of ven- 
tral surface reddish brown. Other specimens 
are brick red in esophageal region and chest- 
nut brown posteriorly, with ventral surface 

gravish or pale reddish. In fact, there are all j)088ible gradations 

between the most extreme 
color varieties, but all agree 
in having the cephalic mark- 
ing dark brown in color. 

Pi(j7}ient to which color 
of body is due resides in in- 
tegument, except that of the 
cephalic marking, which is 
placed deep among tissues 
of the head. Integument 
and pigment often sloughed 
off before death, leaving the 
Ixxly pinkish or flesh color, 
with the ocelli and red blood 
vessels showing very conspic- 
uously. 

General color of body is 
retained after preservation, 
and the cephalic marking is 
perfectly distinct even after imbedding in paraffin. 




Fio. 59.— TetratUtmma nittri/rons. Outlines of 
acceuory and central stylets and bases, show- 
ing variationt in form and size, x 240. 
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OeeOi of medium size; sitaated deep in tuasues of head; their 
position varying greatly according to the state of contraction of 
anterior portion of body (Pi. 2, fig. 26; PL 18, fig. 113). 

Size. — Commonlv aboat 20-30 mm. long and 1 mm. wide, occa- 
sionally up to 70 mm. in length and 2 mm. in diameter. 

Jhroboscis — Proboscis sheath extends to posterior end of body. 
Proboscis pale, provided with ten conspicuous nerves. Basis of 
central stylet of the ordinary conical form, with swollen, rounded 
posterior end« e3Lhibiting considerable variation in size and shape ; 
central stylet of moderate proportionts not particularly sharp, usually 
a little more than half as long as basis. There are commonly three 
(occasionally two or four) stylets in each of the two lateral pouches 
(PL IBv^g- 11^)> Length of basis varies from 0.11-0.17 mm., and 
that of stylet from O.OG-0.09 mm. Posterior portion of basis dark 
and granular, becoming translucent in anterior half (PL IS, figs. 
114, 115; Text-figs. 57-59). 

Cephalic gta^uU fairiy well developed in head, but not extending 
back to brain. Submuseular glands wanting. 

Alimentary canal. — Rhynchotlaeimi remarkably short ; intesti- 
nal caeca extend forward to dorsal brain lobess uniting posterioriy 
beneath the stomach to form a broad median caecum from which 
other pairs of slender diverticula are given off at intervals, and these 
pass forward above the lateral ner>-es and end blindly anteriorly. 

Blood c^ssels conspicuous in life because of the deep red color of 
the oval discoid c«.>r|>uscle8. 

Sephridia extend forwanl as far as brain region, the tubules be- 
ing larget$t anteriorly, where they raiuity in the body parenchyma 
h*>th above and below the lateral nerves, as well as beside the brain. 
A single pair ot large efferent diu'ts are situate*! about on a level 
with the piif^terior ends of the dorsal ganglia, and commonly a pair 
of smaller efferent ducts are found well back in the esophageal 

region. 

(\r*ihnil .<*^n^<e or*/*tfi<f situate«l ventrally some little distance in 

front of brain. 

Habit' it. — iViumon among algtie between titles. Pacific Grove. 
i.'alf<>mia; abundant on piles oi wharf, Monterey; in similar situa- 
tions San lVln\ I'alitoraia. Collections of bryozi.>ans and small 
algae from piW at Monterey alwavs furnished many specimens of 
this c».>nsi>icaoas but variouslv c*v>lore«l, specie* when left standing a 
short timt* In 'iea vkater. Sexually mature m September. As noted 
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above, these woiins are very hardy, movmg about actively for sev- 
eral hours after the pigmented integument has been sloughed off. 
When placed in formalin they do not break up spontaneously, but 
usuallv die intact and well extended. 

77. Tetra49teinina bicolor Coe. 

Proc. Wash. Acad. Sci., 3, p. 57, PI. 1, fig. 6, 1901 ; llarriman 

Alaska Expedition, 11, p. 57, 1904. 

This strikingly colored nemertean presents the following peculi- 
arities of appearance and structure : — 

Body moderately slender, somewhat rounded throughout ; of 
larger size than many forms of the genus, attaining a length of 
50-60 mm. when well extended. Ocelli rather large, arranged in 
the form of a square. 

Color bright brownish red or orange on dorsal surface, with nar- 
row, sharply marked, median white stripe extending whole length 
of body; ventral surface gray or whitish. Anterior and lateral 
maigins of head and lateral margins of body for a short distance 
back of head of same color as ventral surface. 

Jilood vessels conspicuous because of deej) red color of corpuscles. 

Proboscis rather large ; basis of central stylet somewhat conical, 
swollen posteriorly, about .075 mm. in length, and about one and 
one half times as long as stylet itself. The two pouches of acces- 
sory stylets commonly contain three or four stylets each. 

IlaMtat, — Known only from Kadiak, Alaska, occurring in about 
3 fms. (Coe, :01). The species resembles some varieties of T. ver- 
niiculus Quatr., but lacks the dark j)igment between the two ocelli 
of the same side which is found in the latter species, and has the 
median white stripe very sharp and conspicuous. 

• 

78. Tetrastemma aberrans Coe. 

Proc Wash. Acad. Sci., 3, p. 58, 1901 ; llarriman Alaska Expedi- 
tion, 11, p. 58, 1904. 

PI. 22, fig. ir>o. 

This is a very minute species, individuals seldom excee<ling 12 
mm« in length ; body moderately slender. 



294 bulletin: museum of comparative zoology. 

Ocelli, — The four ocelli are remarkable in that each consists of an 
irregular group of three to five isolated pigment masses of variable 
size (PI. 22, tig. 150). These groups are arranged in the form of a 
square as are usually the four simple eyes in related species. This 
condition has evidently arisen from the fragmentation of originally 
simple ocelli. Such a fragmentation often occurs in the fresh-water 
Stichostemma, and to a certain extent in numerous other forms, 
Tetrastemma cruciatuni for example, having four double ocelli. It 
is probable that individuals of the present species will later be found 
in which the fragmentation is not carried to such an extent as in the 
specimens here described. 

Color pale yellow tliroughout. 

Proboscis has twelve nerves, although but ten are found in nearly 
all other species of the genus. Basis of central stylet rather slen- 
der, as is also the stylet itself. Accessory pouches as in related 
species. 

Nephridia extend forward to brain, and are limited to a short dis- 
tance in anterior portion of esophageal region ; with a single effer- 
ent duct near the posterior end of each of the pair of main canals. 

Cephalic glands well developed. 

Intestinal caecum extends into anterior fourth of esophageal 
region. Pylorus opens into intestine far behind the most anterior 
sexual glands. 

Cerebral sense organs large, situated immediately in front of brain 
and projecting somewhat laterally thereto. 

Habitat. — Glacier Hav and Prince William Sound, Alaska. 
Among hydroids in 4 fms. and between tides (Coe, : 01). 

79. Tetrckstemma albidiim, sp. nov. 
PI. 9, a^. 62; PI. 17, figs. 104, 105; PI. 22, figs. 145-149. 

Body very slender, widest and somewhat flattened in intestinal 
region ; head narrow, but not pointed anteriorly. Lateral, oblique 
grooves on head as usual. 

Size. — Usually 10 to 15 mm. long and 0.5 to 1 mm. in widths 
although some individuals were at least 25 mm. in length. 

Color. — Milk white, creamy, or flesh colored, somewhat influenced 
by color of intestinal canal and of sexual products when mature. 
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Some are very pale yellow anteriorly with gray intestinal tract and 
pale yellow brain ; others are pure white anteriorly with flesh col- 
ored or pale orange intestinal canal ; in others intestinal canal is pale 
brownish. Mature ova are pale rose, and their presence gives a cor- 
responding tone to intestinal region of ripe females. Males are 
whitish in a corresponding region. Intestinal caeca reach anteriorly 
as far as brain. A fine line of dark pigment sometimes occurs be- 
tween the ocelli of the same side. 

Ocelli, — In life anterior pair of ocelli are rather more widely 
separated from posterior pair than are the two ocelli of the same 
side ; of medium size ; sometimes anterior pair is slightly the 
larger, sometimes the posterior. They are often irregular in shape 
with root-like processes of pigment extending on all sides, but tliis 
is especially marked between the ocelli of the posterior pair (PI. 17, 
fig. 104; PI. 22, fig. 145). After preservation the four ocelli all lie 
anterior to the lateral grooves (PL 22, fig. 146), but in life their 
relative position as regards the grooves depends upon the state of 
contraction of the parts. 

Proboscis. — Proboscis sheath does not reach posterior end of 
body, but terminates in its posterior third. In tliis respect the 
species differs from nearly all other described forms of the genus. 
In one of several specimens sectioned, the proboscis sheath was bent 
sharply on itself and terminated some distance anterior to its most 
posterior portion. A section through this region in this particular 
individual consequently shows two sections of the proboscis sheath 
(PI. 9, fig. 62). 

Proboscis sheath corpuscles pale yellow. Proboscis of compara- 
tively large size, with slender central stylet, and slender basis, usually 
3 to 4 times as long as thick, and usually somewhat longer than 
stylet itself (PI. 17, fig. 105). Basis is sometimes symmetrical and 
largest posteriorly, but more often somewhat irregular and larger a 
short distance behind insertion of stylet (PI. 22, figs. 147-149) than 
near the posterior end. Two lateral pouches each contain 2 to 4 
(usually 3) slender accessory stylets. Basis of small size, as shown 
by the following measurements : Length .04 to .055 mm. ; wi<lth 
.012 to .02 mm.; stylet .035 to .05 mm. long. Proboscis nerves are 
ten in number as usual. 

Alimentary canal. — Intestinal caeca extend forward to posterior 
ride of dorsal brain lobes. The slender posterior j)ortion of tlie 
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pylorus extends about as &r posteriorly beyond the most anterior 
«exual glands as the distance between these and the brain. In other 
words, the sexual glands extend forward through half the distance 
between the brain and the opening of pylorus into intestine. 

Nephridia. — Nephridial canals are of large size and are situated 
both above and below the lateral nerves immediately posterior to 
the brain region. A single pair of large efferent ducts opens to the 
ventro-lateral surfaces of body a little posterior to the middle of the 
very short nephridial region. 

Cerebral setise organs remarkably voluminous, extending from in 
front of brain back beneath the ventral ganglia nearly to the pos- 
terior border of latter. 

Habitat — Monterey, Pacific Grove, San Pedro, and San Diego, 
-California, on piles and among algae. Very common in all locali- 
ties. 

Sexually mature in August and September. As in related species 
«exual glands reach well forward toward the head, and are densely 
packed throughout remainder of body. Mature ova are large ; pale 
rose in color. 

80. Tetrckstemma bilineatum Coe. 

Harriman Alaska Expedition, 11, p. 164, PI. 14, ^q, 6; PI. 21, figs. 

13, 14; PI. 22, tig. 4, 1904. 

PI. 1, fig. 10 ; PI. 2, fig. 25. 

This species, which is abundant on piles of wharves in San Diego 
Harbor, California, may be recognized by the following characters : 

Body rounded throughout, moderately slender, of minute size, 
measuring only 5-10 mm. in length and less than 1 mm. in diame- 
ter ; head provided with two pairs of faintly marked oblique grooves. 

Color, — General color of body flesh color, creamy, or grayish, 
with two very conspicuous sharply marked brown, reddish brown 
or chocolate brown stripes extending nearly the whole length of 
dorsal surface (PI. 1, ^g, 10 ; PI. 2, fig. 25) ; ventral surface gray- 
ish. Stripes terminate anteriorly between or somewhat in front of 
anterior ocelli, or sometimes reach to tip of snout. Diameter of 
each stripe perhaps one sixth the diameter of body, the two stripes 
being separated by about twice the diameter of each. Stripes retain 
deep brown color even after imbedding in paraflin. 
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OeeQi sitaated deep in timies of head, of moderate size, usually 
occapying the oomeni of a square (PL 2, fig. 25). There is no 
trace of pigment between the two ocelli of same side. 

Proboscis proyided with ten nerves. Central stylet rather 
slender ; basis rather slender, slightly enlarged posteriorly, of very 
small size, being only about .05-.07 mm. in length, and .02-.01^ 
mm. in width ; each of die two lateral poaches contains two or 
three accessory stylets. 

Pigment of longitudinal dorsal bands very conspieaons in every 

transverse section of body ; it is sitaated in the inner portion of the 

ongitudinal moscolar layer, appearing as an elongated dark mass 

on each side of proboscis sheath. Pigment masses often occupy 

whole thickness of this muscular laver. 

StUmiuscular glands bat little developed. 

JfUestincU caecum extends forward through about half the length 
of esophageal region. 

Nephridia situated in the middle portion of the esophageal region. 
A single pair of efferent ducts, situated near anterior end of intesti- 
nal caecum, passes immediately above lateral ner\'es to open just 
ventral to lateral margins of body. 

Cerebral sense organs remarkably voluminous ; situated inmiedi- 
ately in front of brain and extending somewhat beside and beneath 
ventral ganglia. Canal to exterior of large size, extending well for- 
ward to open below lateral margin in a shallow oblique furrow near 
tip of head. 

HabiUU, — Comm<m am<Hig bryozoans, tunicates, and other 
growths on piles of wharves in the harbor of San Diego, Cali- 
fornia. Sexual products mature in August. Reproductive pouches 
of both sexes very voluminous, extending forward well anterior to 
opening of esophagus into intestine. 0\'a very large. 

81. Tetrastemma quadrilineatmn Coe. 

Harriman Alaska Expedition, 11, p. 166, PL 14, fig 5; PL 20, 

figs. 12, 13, 1904. 

PL 2, fig. 18; Text-fig. 60. 

This species resembles both T. vittatum (Hubrecht ^ ) BQrger 
> Notes from Leyden Moseom, p. 229, 1870. 
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(not T, vittcUum Verrill ^ ), and T. quadristricUum LaDgerhans' in 
general appearance, and in having four longitudinal brown lineB cm 
dorsal surface. In the former species, however, the four lines usu- 
ally become confluent behind the head in two quadrangular patches 
which send two fine lines between the posterior pair of ocelli ; in 
the latter species the two median lines extend to the tip of the head 
before uniting, while the lateral are interrupted between the ocelli 
and do not unite on tip of head. In T, quadrilineatum^ as described 
below, the median lines reach nearly to tip of snout, but do not join 
each other, while the lateral lines usually end behind the ocelli. 

Body short, broad and stout; somewhat flattened but with 
rounded margins ; head usually narrower than body ; provided with 
the usual pair of lateral oblique grooves which appear as slight con- 
strictions opposite the posterior pair of ocelli. Intestinal caeca not 
much branched ; reaching to brain region. 

Size, — Length when sexually mature 8-12 mm. ; width less than 
1 mm. 

Color, — General color of body whitish, with four longitudinal, 
deep brown stripes, two of which lie near lateral margins of body, 
the other two being placed symmetrically on the dorsal surface (PL 
2, fig. 18). Dorsal stripes about equal in width to the white median 
stripe which lies between them. They are narrower on head, and 
terminate anteriorly a little in front of the anterior pair of ocelli. 
Lateral stripes strictly marginal, much narrower than dorsal, and 
usually present a ragged appearance. They each terminate anteri- 
orly in the vicinity of the lateral grooves on the head or a littie 
behind them. 

Head and esophageal region usually pure white except for the 
brown stripes ; occasionally pale yellowish or flesh color. Intestinal 
region with tinge of yellow or salmon, due to color of intestinal 
lobes which show through other tissues. Ventral surface of same 
color as dorsal, but often \%dth a tinge of salmon, flesh color, or 
greenish yellow in intestinal region. Proboscis whitish ; brain pale 
yellow. Brown stripes of body remain conspicuous after preserva- 
tion. 

Ocelli of medium size, arranged nearly in the form of a square 

^ Amer. Joum. Sci., 7, p. 46, 1874. 
2 ZeiU?. f. wisa. Zool., 34, p. 136, 1880. 
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(PL 2, fig. 18) ; situated deep in the tissaeB of the head, and com- 
monly lateral to the brown stripes. 

Proboscis provided with ten large nerves. Basis of central sty- 
let bell-shaped, short, much enlarged and rather abruptly truncated 
posteriorly (Text-fig. 60) ; commonly about .065 
mm. in length, and .045 mm. in diameter near 
base. Central stylet rather small, about three 
fourths as long as basis. Each of the two 
lateral pouches usually contains two accessory 
stylets 

CephcUic glands well developed, filling up a 
considerable portion of the tissues of head in 
front of brain. A pair of broad diverticula of 
the intestinal caecum extend forward above and 
a little in front of dorsal brain lobes. 

JVephridial system remarkable for its short 
extent, and because the large efferent ducts open 
on the head immediately beside the dorsal gang- 
lia. Nephridial tubules lie above anterior por- 
tions of the lateral nerves and about the brain, fio. eo.— Tetrastemma 
but do not extend more than a very short dis- q^iodrijineatum. out- 

'' line of central stylet 

tance behmd the ganglia. and basis, x 4io. 

Central sense organs of moderately large 
proportions, situated a short distance in front of the brain. 

Habitat, — Fairly common among ascidians and other growths on 
piles of wharf in San Pedro Harbor, California. Sexually mature 
in August. Ova large, opaque ; pale greenish in color. In tide 
pools, among Cladophoba, Pacific Grove, California (II. Heath) . 



82. Tetrastemma (Oerstedia) dors€de (Abildgaard) Mcintosh. 

Planaria dfor^a/w Abildgaard, Zool. Danic, 4, p. 25, 1806. 

Tetrastemma dorsalis Mcintosh, British Annelids, Pt. I, Nemer- 
teans, Ray Soc., p. 172, 1878. 

Oerstedia dorsalis Bttrger, Fauna und Flora des Grolfes von Neapel, 
Monogr. 22. p. 592, 1895. 

Tetrastemma ( Oerstedia) dorsale Coe, Harriman Alaska Expedi- 
tion, 11, p. 169, 1904. 
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PL 2, fig. 19. 

This small, widely distributed species may be recognized by its 
firm, slender, cylindrical body, usually only 8-15 mm. in length, 
somewhat narrower towards both extremities ; flesh color or pale 
yellowish, mottled on dorsal surface with brownish blotches and 
dots of various shades and with considerable variation in distribu- 
tion, often being mainly collected into a series of transverse bands 
with a few scattered blotches between (PI. 2, fig. 19). 

The head is continuous with body and provided with 4 ocelli. 
Proboscis armature as in other species of Tetbastemma. 

Habitat — On piles of wharves, and on rocks, among algae, bryo- 
zoans, ascidians and other growths. Widely distributed in Northern 
Hemisphere, occurring on the northern coasts of Europe, in the 
Mediterranean, and on both the east and west coasts of North 
America. Monterey Bay, California, in 20 fms. (J. F. Abbott). 

83. Tetrckstemma (Oerstedia) retioulatum Coe. 

Harriman Alaska Expedition, 11, p. 170, PI. 14, figs. 7, 8; PI. 20, 

figs. 7-9, 1904. 

PI. 2, figs. 16, 17 ; Text-figs. 61, 62. 

This is a minute species, measuring but 8-15 mm. in leng^ when 
sexually mature, and less tl\an 0.5 mm. in diameter, much resembling 
typical species of Oebstedia in form and movement, as well as in 
firmness of body and in general appearance. The peculiarities of the 
species of this genus do not seem to be sufiiciently pronounced, how- 
ever, to warrant their separation from the genus Tetbastbmma. 

Body short, thick, rounded ; head usually somewhat narrower 
than body, with a pair of oblique lateral grooves situated opposite 
posterior pair of ocelli. 

Color. — Ground color of body white, with rectangular and lon- 
gitudinal brown markings which obscure most of the white color of 
dorsal surface (Pi. 2, figs. 16, 17). Two varieties, presenting widely 
different arrangement of markings, were met with, and these in 
extreme cases would suggest two different species. Color of mark- 
ings varies from light brown to chocolate or reddish brown. Head 
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wbhe or eoloricM, provided wnk m sbSst tnanvn*:, Jec|> lin>«-a 
msrkiDg in both xtntaea. This ccphaSe mvkne |Pt. z. iga. 16. 
17) oonnaU of a hnmd tiaiwme baad of color exMniiBg bwnUr 
eomewhat bevond tlw ocdfi. aad kmrine m roaadeii aad deeply Uobed 
anterior nurgin. SxUen pain tji nettncslv brovn BurUaes corcr 
mo«t of the dond saiCiLe in tbc ^o« commoD ramty. Maridnga 
oaoallT vCTT inegvlaj in abapc. in or&iarr nates of contraction 
about one and a half bmea aa lone aa bro*1. ajid jepuaied mediallT 
by a apaoe abont half aa gnat m tbeir own nith. A pair of slen- 
der, irregular, brown fine* are matei] -a lateral mai^ina of bodr 
behind the head. Anteriorly tb»e «IeD<I«r brown lines join the 
mora antnior lecta^nlar markhiKa. bat ai about 
the third pair of tvctongalar marking become 
separated, to join again at the fovneenth to ax- 
teeatb pairs. Lateral lines often more or lees 
cIomIj connected by bridges or completely fnsed 
with the brown mniii^s espectaily in the three 
moat anterior and three mod posterior pain of 
markings (Text-fig. 61). When carried to the 
extreme condition aD the markings on body 
back of head an fnsed with the lateral lines 
giving rise to a aeeond distiact Taiiety. haring 
the whole dorsal sorface back of bead <^ a deep 
brown color interrupted by aboat fifteen irregu- 
lar tranarerae whitiBb bands extending toward 
lateral margins (PI. 2, fig. 17) and indicating the 
spaces between the aixteen pairs of rectangular 
markings described for the first variety. Lat- | 
era] lines often cmnpletely lost in the rectangu- 
lar markings, and both markings of the ume 
pair completely lose their indiridoality, some- 
times leaving a paler median tine. Sometimes, 
moreover, the fusion is so complete that only a 
portion of the full number of transverse whitish bands can )>e found. 

Ventral snrfsoe commonly dull granab with a tinge of yellowish 
in median line; often with numerous fine granules of brownish pig- 
ment and with a graenisb tint in intestinal region when filled wjih 
ripe ova. 

Ocelii of medioro aiie and, as usual, arranged nearly in the form 
of a square (PL 2, fig. 17 ; Text-fig. 61). 
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Proboscis pale fleah color, of large size as compared with body of 
worm, provided with nine, or occasionally ten nerves. Basis of 
central stylet somewhat elliptical and only a little wider posteriorly 
than near attachment of stylet. Basis measures aboat .07 mm. in 
length and is about two and one half times as long as broad (Text- 
fig. 62). Posterior half of basis granular and dark, 
becoming more translucent anteriorly. Central 
stylet slender, about two thirds as long as basis; 
usually with two accessory stylets in each of the 
two lateral pouches. 

Cephalic glands voluminous, situated both above 
and beneath rhynchodaeum, and reaching back 
nearly to the brain. 

Pigment of dorsal markings situated in int^u- 
ment. 

Alimentary canal. — A pair of rather large 

diverticula of the intestinal caecum extend forward 

to dorsal side of brain, uniting shortly behind the 

mouth to form a broad, unpaired caecum with 

lateral diverticula beneath the stomach. 

Nephridia limited to brain region, the tubules extending beside, 

as well as a very short distance behind, the ganglia; with a single 

pair of efferent ducts opening laterally just opposite posterior ends 

of dorsal ganglia. 

Cerebral sense orgaf%s remarkably large; situated beside and 
beneath the ventral ganglia, and projecting somewhat in front of 
them. 

Habitat, — Common on piles of wharf at San Pedro, California. 
Sexually mature in August or September. Sexual glands volumin- 
ous, extending anteriorly well toward brain region. Ova of large 
size (about .18 mm. in diameter), pale olive green in color, arranged 
in a single row along each side of intestinal region. 



Fio. tf2. — Tetra- 
atemma reHeu- 
UUttm. Oatlines 
of central stylets 
and bases in two 
individaals. 



84. Tetrckstenuna oaecuxn Coe. 

Proc. Wash. Acad. Sci., 3, p. 59, 1901 ; Harriman Alaska Expedi- 
tion, 11, p. 69, 1904. 

PI. 22, fig. 151. 



This minute species is especially remarkable, and quite aberrant 
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from mo0t other forms of the genus, both in laokmg ocelli and in 
being hermaphroditic. 

Body romided, of about the same diameter throughout ; of minute 
size, being but 5 to 10 mm. in length and 0.5 to 1.0 mm. in diameter 
when sexually mature. 

OceUi completely wanting. 

Color whitish or very pale yellowish with darker intestinal lobes. 

Proboscis of enormous size when compared with that of body, 
when everted being practically equal to the diameter of the body 
itself (PI. 22, fig. 151). Central stylet and basis very slender and 
deUcate. Two accessory pouches each contain two or three slender 
stylets. Nerves more or less confluent. 

IfUestinal cascum extends forward well toward brain. 

Cerebral sense organs remarkably voluminous as compared with 
other organs of head ; situated immediately in front of brain and 
extending posteriorly on ventral side of brain lobes as far as ventral 
commissure. 

Beproductioe organs, — This species resembles T, kefersteini 
Marion in being hermaphroditic. The latter species is commonly 
parasitic in the mantle cavity of the tunicate Phallusia (Marion, 
'74) , and it is possible that the present species commonly lives in a 
similar position in some Alaska tunicate. 

Sexual products are mature in July. Ova are very large, fully 
two thirds the diameter of the body, and hence are arranged at 
irregular intervals in a single row (PI. 22, fig. 151). Spermaries 
often alternate very irregularly with the ova, or may be grouped 
irregularly. Ova and spermatozoa are not usually mature at the same 
time in the same individual. When ova are mature spermaries are 
small, and when spermaries are mature and their ducts fully formed 
the ova are but half grown. 

Spermaries usually open dorsally, but the exit of an ovum must 
cause a large break in the body walls. Marion ('74) considered it 
probable that in T. kefersteini deposition of the ova resulted in the 
death of the worm, and I have little doubt that this is often the case. 
The presence of inmiature spermaries in the worms with mature 
ova, however, makes it probable that some of the worms can sur- 
vive the process of ^g laying. It is possible that internal fertili- 
zation may take place in at least a portion of the individuals, as in 
the hermaphroditic Stichostemma. 
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HcUntat. — Known only from Kadiak, Alaska, where a few speci- 
mens were dredged at a depth of about 3 fms. Possibly parasitic 
in ttmicates or other invertebrates. 



Planktonemertes Woodworth. 
Ball. Mas. Comp. Zool., 35, p. 2, 1899. 

Woodworth's diagnosis of this genus of pelagic nemerteans is as 
follows : — 

''A common external opening for the mouth and proboscis. 
Supraoesophageal ganglia smaller than suboesophageal. Median 
dorsal vessel present Lateral diverticula of the intestine very 
numerous.'' 

To this diagnosis the family characters of the Pelagonemertidae 
of Moseley to which the genus belongs may be added: ^Pelagic 
nemerteans with broad, flattened, leaf-like, gelatinous, very hyaline 
body. Rhynchocoel extending nearly the entire length of the body. 
Proboscis unarmed. No cephalic grooves or organs of special sense. 
Intestinal tract dendrocoelous." 

85. Planktonemertes agassizii Woodworth. 
Bull. Mus. Comp. Zool., 35, pp. 1-4, with 1 plate, 1899. 

This very remarkable pelagic nemertean is represented in these 
collections by a single specimen taken by the Albatross at Sta. 
2792 (Lat. 0** 37' S., Long. 81° W.). This station is off the coast of 
Ecuador, and hardly comes within the limits covered by this report, 
but the species is mentioned here because other specimens have 
been collected off the coast of Panama. Five specimens have 
already been described in a preliminary paper by Woodworth (^99). 

Body oval in shape, very much flattened, hyaline, with parallel 
undular sides, roimded at both ends. 

Length of the six specimens known varies from 14 to 47 mm. ; 
greatest width 16 mm. ; thickness only 1 to 2.5 mm. Average 
length about two and one half to three and one half times as great 
as width. 

Color orange, pink, or scarlet, the intestinal diverticula and pro- 
boscis being of deeper color. 
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Intestinal diverticula very nnmeroas, oommonly more than 50, 
with extremely numeroiiB dendritic branchefl, of varying size and 
outline. These fill up the greater portion of the space within the 
body walls, so that but little body parenchyma is present. 

Dorsal blood vessel extends backward in the ventral wall of rhyn- 
chocoel to unite with lateral vessels at posterior end of body. 

Habitat, — Six specimens of this interesting form were taken by 
the Albatross in equatorial regions between 79° and 90° W. Long., 
where the water varied from 500 to 1800 fms. in depth. This area 
lies off the coasts of Ecuador and Panama, and near the Gralapagos 
Islands.^ The species is truly pelagic, however, so that the depth 
of the water probably has no influence in its distribution. A final 
paper dealing with the anatomical peculiarities of this remarkable 
form is promised by Dr. Woodworth. 

Malaoobdella Blainville. 
Diet. Sci. Nat., 1827. 

Parasitic nemerteaus characterised by short, stout, much flattened 
bodies of leech-like appearance and movements, and provided with 
large rounded sucker at posterior end. Mouth and probosds open 
close together or into a common atrium at the emarginate anterior 
end of body. Head not demarcated from body, without lateral 
grooves. Ocelli and cerebral sense organs wanting. 

Proboscis sheath extends to posterior opening of intestine ; pro- 
boscis slender, without stylets, but having a specialized bulb which 
i^parently represents the degenerated stylet apparatus. 

Intestine without diverticula, slender, convoluted, longer than 
body and opening posterioriy at base of sucker. Body parenchjnna 
very voluminous. 

Parasitic in branchial cavity of various species of marine lamelli- 

1 In a letter dated Nov. 28, 1904, Mr. Alexander A^amiz states (Amer. Joum. 
ifeL, 19, p. 146, Feb., 1906) that ^two specien of Pelagonemerteans " had jiut 
been taken by the surface nets of the Albatross between Peru and the Galapagos 
Islands, in water having a depth of less than .300 fms. It \a not suted whether 
either species is Identical with P. agassiziu previously taken in the vicinity. 
bat the discovery of at least two species of these rare forms in the same locality 
is of great iaterest. 
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branchs (Vsnus, Mta, Pholas, Mactba, Ctp&ina, Cabdium, and 
others). 

86. Malaoobdella gp. ? 

Mr. J. F. Abbott informs me that a representative of this genus 
occurs at Pacific Orove, California. It was found by him on one 
occasion only, and the specimens were lost before their specific char- 
acters were determined. 

In addition to the species identified and described above^ the col- 
lections from the U. S. National Museum contain a number of speci- 
mens which are insufficiently differentiated either in their external 
appearance or in their internal anatomical peculiarities to warrant 
any attempt at their classification or description. These unidentified 
specimens include principally species of Csrebratulus and Amphi- 

PORUS. 

Addendum. 

Since the foregoing pages were put in type^ I have been informed 
by Professor Harold Heath of Stanford University of the recent dis- 
covery of a species of Nbctonbmertbs Verrill in Monterey Bay, 
California. This remarkable genus has previously been known only 
from a few individuals of a single species (iV. mircUnlis Verrill) col- 
lected in the North Atiantic Ocean. 



Nectonemertes Verrill. 

Trans. Conn. Acad. Sci., 8, p. 447, PI. 88, fig. 1, 1892. 

Body broad and decidedly flattened, with thin lateral margins 
head broad ; neck constricted, with pair of oirriform lateral append- 
ages ; posterior extremity produced into a broad, finlike appendage. 
Mouth and proboscis aperture separate; intestine straight, with 
lobed lateral diverticula; anus at end of caudal ^fin.'' Musculature, 
blood vascular system, and position of lateral nerves much as in 
typical Hoplonemertea. Proboscis sheath extends nearly to poste- 
rior end of body; proboscis without stylets. Ocelli wanting. A 
cluster of peculiar organs, the nature of which is as yet undeter- 
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nuned, end in small papillae on ventaral sur&oe of each side of head. 
The worms are more or less distinotly pelagic and probably swim 
aotively. 

Professor Heath has kindly sent me a brief account of the appear- 
ance and general anatomy of the species found in California. Some 
of the peculiarities of this form are as follows : — 

Shape of body as in i\^ mirabilis^ one individual having the fol- 
lowing measurements: length 41 mm., greatest width 7.2 mm., 
width of head 5.8 mm., thickness of head 8.8 mm., greatest thick- 
ness of body region 2.5 mm., length of nuchal cirri 6 mm. Color 
in life bright scarlet ; translucent. Mouth separate from proboscis 
pore ; esophagus large, with glandular walls ; intestinal caecum well 
developed, with lateral diverticula, the branches of which extend 
dorsally and inward nearly to median line ; intestine with numerous 
branching diverticula, extending into caudal fin. 

Three specimens were taken from the lines used by the Chinese 
in deep sea fishing near Monterey, California. 

A detailed study of this most interesting form is being made by 
Professor Heath and Miss Mary Cravens, and is to be published in 
the Zoologische JahrbQcher. This study will doubtless determine 
more definitely the systematic position of this remarkable genus, 
which, as stated by Verrill ('92, p. 446), evidently belongs to the 
UoPLONEMSRTBA, although the proboscis is without armature ; in 
this, as in many other peculiarities, the genus shows a rather close 
afiinity with Pslagonbmertes and Htalonemertbs, all the species 
of which are likewise pelagic. 

It may later appear that one or both of the species referred to in 
the footnote on page 805 belong to this genus, and it is possible 
that one of them will prove to be identical with the species collected 
by Professor Heath. 
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Errata. 

Page 84, line 12 : for ^^ Pelagonemsrtbs '' read ^ Pelagonemer- 
teanfl.*^ 

Page 84, line 14: after ^ Carcikonemertbs '^ insert **and Bail- 

CONBMERTES.'^ 

Page 57, line 29: for ^^ Cerebratvlus nebiUosua^^ read ^* Micrura 
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INDEX TO GENERA AND SPECIES. 

Synonyms are in UdUcM; species new to science, and pages on which generic 
or specific descriptions occur, are in black face type. 

Amphipoms, 108, 233. 

angulatus, 68, 76, 78, 86, 86, 87, 08, 104, 106, 286, 238. 

bimaculatos, 9, 84, 88, 68, 67, 87, 98, 104, 106, 286, 241. 

bioculatuR, 66. 

bninneus, 86, 89, 94, 108, 286, 282. 

oalif ornious, 90, 98, 106, 286, 264. 

cruentatos, 87, 4% 64, 66, 76, 78, 88, 98, 104, 286, 246. 

drepanophoroides, 86, 89, 94, 108, 286, 282. 

ezUia, 87, 260. 
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frenata, 16. 19, 29, 69. 61, 64, 65, 88, 91. 95, 115. 
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Carinella linearis, 14, 30, 76. 
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signattui, 00, 02, 101, 194. 
CosmocephaXa heringiana, 85, 238. 
Drepanophorus, 108, 283. 

ritteri, 56, 00, 04, 108. 283. 

spectabilis, 72. 
Emplectonema, 102, 206. 

bttrgeri, 18. 63, 64, 85, 87. 03, 102, 209. 

echinodermum, 0. 

gracile. 37, 76, 85, 87, 03, 102, 207. 

parparatum, 37, 00, 03, 102, 210. 

vioUiceum, 86. 200. 

viride, 85, 207. 
EuborlaRia, 07, 175. 

majdma, 2, 6, 80, 02. 07, 175. 
Euneniertea, 206. 

gracilis, 207. 
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EupoliOt 154. 
Fasciola angidaJUiy 238. 
Geonemertes agricola, 86, 06, 60, 70. 

auBtraliensis, 60, 70. 
Lineus, 08, 161. 

albolinealus, 80, 02, 08, 173. 

tlavescens, 21, 32, 80, 02, 08, 166. 

lacteus, 72. 

loiigissimus, 6. 

pictifrons, 80, 02, 08, 169. 

rubescens, 17, 21, 32, 80, 02, 00, 164. 

striatus, 86, 182. 

torquatus, 87, 02, 08, 163. 

viridis. 71, 72, 76, 77, 86, 87, 02, 08, 162. 

viviparua, 70. 

wilsoni, 80, 02. 08, 171. 
Malacobdella, 00, 04, 108, 305 

grossa, 45. 

japonica, 45. 
Micnira, 00, 177. 

alaskensis, 21, 57, 60, 87, 02, 100,^187. 

bella, 182. 

caeca, 74. 

griffini, 00, 02, 100, 18a 

imprensa, 85, 86, 80, 02, 00, 182. 

nebulosa, 00, 02, 00, 190. 

nigrirostris, 80, 02, 00, 178. 

oUvaxia, 00, 02, 100, 184. 

pardalis, 00, 02, 00, 183. 

verrilli, 46, 64. 87^ 02, 00, 179. 
Monopora vivipara, 72. 
Nectonemertes, 108, 306. 

inirabiliB, 306. 
Nemertea, 206. 

gracilis^ 207. 

obacura^ 162. 
NemertopBis, 102, 217. 

gracilis, 76, 88, 03, 102, 217. 

peronea, 76. 
Oerstedia doraa/ta, 200. 
Omatoplea atimpsonii, 238. 
Paranemertes, 102, 219. 

califomica. 12, 22, 23. 26, 35, 38, 46. 55, 88, 03, 103, 226. 

caniea, 64, 87, 03, 103, 225. 

pallida, 87, 03, 102, 224. 

peregrlna, 37, 64, 87, 03, 102, 220. 
Planaria doraalia, 200. 
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PktTUiria, geaserensis, 162. 

liTiearia, 168. 

tiridia, 162. 
Planktonemertes, 108, 304. 

agaasizii, 2, 89, 00, 01, 04, 108, 304. 
Polio, 154. 
Stichostemma, 04. 

eilhardi, 70. 

graecense, 70. 
Taeniofloma, 97, 154. 

hemprichi, 67. 

melanogrammuiD, 46. 

mezicana, 80, 01, 02, 07, 157. 

princeps, 87, 02, 07, 156. 

ponnetti, 13, 80, 02, 07, 158. 

UDilineatum, 46. 
Tetrastemma, 106, 287. 

aberrans, 66, 87, 04, 108, 293. 

albidum, 00, 04, 107, 294. 

bicolor, 42, 76, 87, 04, 106, 293. 

bilineatam, 10, 88, 04, 107, 296. 

caecum, 6, 65, 62, 6Q, 69, 76, 87, 04, 108, 302. 

cmciatum, 204. 

doreale (Oerstedia), 71, 76, 77, 88, 04, 107, 299. 

kefersteini, 76, 303. 

melanocephaluni, 76. 

nigrifrons, 42, 76, 88, 04, 107, 289. 

quadrilineatum, 46, 46, 88, 94, 107, 297. 

reticulatum (Oerstedia), 45, 88, 94, 107, 300. 

signifer, 42. 64, 88, 94, 107, 287. 

vermiculus, 72, 76, 293. 
Zygeupolia, 97, 160. 

littoralis, 18, 51, 76, 88, 89, 92, 97, 160. 
Zyj^onemertes, 103, 212. 

albida, 87, 92, 103, 216. 

thalassina, 49, 87, 92, 103. 213. 

virescens, 72, 70. 9<), 92, 10:}, 214. 



EXPLANATION OF PLATES. 



ABBREVIATIONS. 



o. 


See explanation of figure. 


In. 


Lateral nerve. 


ap. 


Attachment of proboecis. 


Uo. 


Lateral sense organ. 


app. 


Appendix of esophageal 


Iv. 


Lateral blood vessel. 




caecum. 


Ivf. 


Dorso-lateral blood vessel. 


bg. 


Basal glands of integument. 


m. 


Mouth. 


bL 


Blood lacuna. 


n. 


Nucleus. 


bm. 


Basement membrane. 


nd. 


Efferent nephridial duct. 


bm. ocfn 


i. Basemei\t membrane and 


nep. 


Nephridia. 




outer circular muscles. 


nv. 


Nerve. 


br. 


Brain. 


oc. 


Ocellus. 


bv. 


Blood vessel. 


ocm. 


Outer circular muscles. 


eac. 


Cardiac caecum. 


oep. 


Outer epithelium of pro- 


ei. 


Cilia. 




boscis. 


em. 


Circular muscles. 


ov. 


Ovum. 


C90. 


Cerebral sense organ. 


P- 


Proboscis. 


cL 


Connective tissue. 


par. 


Parenchyma. 


dc 


Dorsal commissure. 


pcm. 


Circular muscles of pro- 


dg. 


Dorsal ganglion. 




boscis. 


dm. 


Diagonal muscles. 


pep. 


Epithelium of proboscis. 


dn. 


Dorso-median nerve. 


plm. 


Longitudinal muscles of 


dn'. 


Internal dorse-median 




proboscis. 




nerve. 


pn. 


Proboscidial nerve. 


dv. 


Dorsal blood vessel. 


p.ps. 


Proboscis and proboscis 


e. 


Esophagus. 




sheath. 


ec. 


Esophageal caecum. 


ps. 


Proboscis sheath. 


eep. 


Epithelium of esophagus. 


pyl. 


Pylorus. 


emp. 


Muscle for eversion of pro- 


r. 


Rectum. 




boscis 


re. 


Rhynchocoel. 


en. 


Esophageal nerve. 


rev. 


Rhynchocoel vessel. 


e.o. 


Opening of esophagus into 


rh. 


Rhynchodaeum. 




stomach. 


ro. 


Rhynchodaeal opening. 


fl- 


Flagella. 


8. 


Secretion. 


fo. 


Follicle; follicular epithe- 


sg. 


Sexual gland. 




lium. 


smg. 


Subnmscular glands. 


gi- 


Gland cell. 


Bom. 


Muscles of lateral .sense 


i. 


Integument. 




organ. 


ic. 


Intestinal caecum. 


St. 


Stomach. 


icm. 


Inner circular muscles. 


vc. 


Ventral conimissiire. 


id. 


Intestinal diverticulum. 


vg- 


Ventral ganglion. 


iep. 


Intestinal epithelium. 


vn. 


Ventro-niedian nerve. 


in. 


Intestine. 


X. 


See exphmation of figure. 


inf. 


Folds of intestinal wall. 


yn. 


V(»lk nucleus. 


Im. 


Longitudinal niuscles. 






Imp. 


Longitudinal mascle plate 
beneath probosciH sheath. 







Cob.— Nemerteans. 



PLATE 1. 

Fig. 1. CarineUa rubra Griffin. Dorsal surface. X 2. 

Fig. 2. CarineUa sexlineata Griffin. Showing dorsal and lateral 

X 3. 
Fig. 8. C. sexlineata. Ventral surface. X 3. 
Fig. 4. CarineUa albocincta Coe. Dorsal surface. X 4. Off San Pedro, 

California ; 60 fms. 
Figs. 5,6. Amphiporu8 angulatus (Fabr.). Dorsal and ventral sorfaoes reqwo- 

tively. X 3. 
Fig. 7. Paranemertes peregrina Coe. Purple variety. Showing both doml 

and ventral surf aces. X \\. Alajska. 
Figs. 8,0. P. peregrina. Brown variety. Dorsal and ventral suifaoes r eqpe ^ - 

tively. X 2. 
Fig. 10. Tetrastemina bilineatum Coe. Dorsal surface. X 4. San Diego^ 

California. 
Fig. 11. Amphiporua rubeUus Coe. Dorsal surface, with extruded proboecia. 

X 2. 
Fig. 12. A. ruhellus. Anterior portion of body. X 2. 
Fig. 13. Amphiporus cruentatus Verrill. Dorsal surface. Red lines represent 

blood vessels with red blood. X 10. San Pedro, California. 
Fig. 14. Emplertoneina gracile (Johnst.). Pale green variety. X IJ. 14a. 

Vential side of head. 
Fig. 16. E. gracile. Dark, bluish green variety. X IJ. 16a. Ventral aide 

of head. 

(Drawings by B. B. Griffin and W. R. Coe.) 
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PLATE 2. 

Fig. 16. Tetrastemma reticukUum Coe. Variety wttb rectangular mArirliig a 
Dorsal surface. X 6. San Pedro, California. 

Fig. 17. r. reticulatum. Variety with confluent markings. Dorsal sur^Mei 
X 15. San Pedro, California. 

Fig. 18. Tetrcutemma quadrilinecUum Coe. Dorsal surface. X 16. San 
Pedro, California. 

Fig. 19. Tetrastemma (Oerstedia) dorsale (Abildgaard). Reddish varietj. 
Dorsal surface. X 8. Monterey Bay, California. 

Fig. 20. CarcinonemerUs epicUti Coe. Dorsal surface. X 10. Monterey Bay, 
California. 

Fig. 21. AmphiporushimactUatus Coe. Dorsal surface. X 8. Monterey Bay, 
California. 

Fig. 22. AmphiporuB Jlavescens Coe. Dorsal surface. X 3. San Pedro. 
California. 

Fig. 23. Amphiporua fulvus Coe. Dorsal surface. X 3. San Pedro, Cali- 
fornia. 

Fig. 24. Tetrastemma signlfer Coe. Dorsal surface. X 5. San Pedro, Cali- 
fornia. 

Fig. 25. Tetrastemma hilineatum Coe. Dorsal surface. X 14. San Pedro, 
California. 

Fig. 26. Tetrastemma nigrifrona Coe. Proboscis extruded. Dorsal surface. 
X 6. Monterey Bay, California. 

Fig. 27. Lineus albolineatus Coe. Showing both dorsal and ventral surfaces. 
X 5. Monterey Bay, California; 20 fius. 

(Figs. 21, 20, 27 after drawings by J. F. Abbott : others by W. K. Coe.) 
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PLATE 3. 

Fig. 28. Lineu8 torqtuUua Coe. Head and anterior portion of body from 

lateral surface. Natural size. Prince William Sound, Alaska. 
Fig. 29. Micrura nigrirostris Coe. Dorsal surface. X 6. San Pedro, Cali- 
fornia. 
Fig. 30. LinetLS Jlavescena Coe. Dorsal surface. X 6. San Pedro, California. 
Fig. 31. Micrura pardalis Coe. Showing both dorsal and ventral suifmces. 

X 6. Monterey Bay, California. 
Fig. 32. Cerebratulus herculeus Coe. Dorsal surface. 'Natural size. Sitka, 

Alaska. 
Fig. 33. Lineus rubeacens Coe. Doi-sal surface. X 4. Monterey Bay, Cali- 

fornia. 
Fig. 34. Micrura verrilli Coe. Body well extended, showing both donal and 

ventral sui-faces ; with regenerating posterior end. X 1|. Montanjf 

Bay, California. 
Fig. 35. M. verrilli. Body contracted, showing dorsal and lateral suifaoea; 

with caudal cirnis. X 2. Monterey, California. 
Fig. 30. Lineus picti/rons Coe. Dorsal surface. Transverse yellow marklngp 

rather more prominent than in mo.st individuals. X 2. San 

Pedro, California. 
Fig. 37. Lineus ivihoni Coe. Showing both dorsal and ventral surfaces. X 2. 

Monterey Bay, California. 
¥\gs.SS,3d.Cerebratulus inontgomeryi Coe. Ventral and dorsal surface of head 

and anterior portion of body. Natural size. Unalaska Islaiid, 

Ahiska. 

(Fig. 35 after drawing by J. F. Abbott, others by W. R. Coe.) 
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Cob.— Nemerteans. 



PLATE 1. 

Fig. 1. CarineUa rubra Griffin. Dorsal surface. X 2. 

Fig. 2. CarineUa sexlineaia Griffin. Showing dorsal and lateral 

X 3. 
Fig. 8. C. sexlineaia. Ventral surface. X 3. 
Fig. 4. CarineUa albocincta Coe. Dorsal surface. X 4. Off San Pedio, 

California ; 50 fms. 
Figs. 5, 6. Amphiporua anguUttua (Fabr.). Dorsal and ventral surfaoee respec- 
tively. X 3. 
Fig. 7. Paranemertea peregrina Coe. Purple variety. Showing both doml 

and ventral surfaces. X 1 J. Alaska. 
Figs.8,0. P. peregrina. Brown variety. Dorsal and ventral surfaces reepeo* 

tively. X 2. 
Fig. 10. Tetraatemina bilineatum Coe. Dorsal surface. X 4. San Di^go, 

California. 
Fig. 11. Amphiporua rubeUua Coe. Dorsal surface, with extruded proboecia 

X 2. 
Fig. 12. A. rubeUua. Anterior portion of body. X 2. 
Fig. 13. Amphiporua cruentatua Verrill. Dorsal surface. Red lines represent 

blood vessels with red blood. X 10. San Pedro, California. 
Fig. 14. Emplectonema grarile (Johiist.). Pale green variety. X IJ. 14a. 

Ventral side of head. 
Fig. 16. E. gracile. Dark, bluish green variety. X U. 16a. Ventral side 

of head. 

(Drawings by B. B. Griffin and W. R. Coe.) 
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PLATE 2. 

Fig. 16. Tetraslemma retkulatwn Coe. Variety with rectangular marktnga 
Dorsal surface. X 6. San Pedro, California. 

Fig. 17. 7. reticiUatum. Variety with confluent markings. Dorsal mirfaoe. 
X 15. San Pedro, California. 

Fig. 18. Tetrattemma qundrilineatum Coe. Dorsal surface. X 15. San 
Pedro, California. 

Fig. 10. Tetrastemma (Oerstedia) dorsale (Abildgaard). Reddish variety. 
Dorsal surface. X 8. Monterey Bay, California. 

Fig. 20. Carcinonemertes epialti Coe. Dorsal surface. X 10. Monterey Bay, 
California. 

Fig. 21. Amphiporusbimaculatus Coe. Dorsal surf ace. X 8. Monterey Bay, 
California. 

Fig. 22. Amphiporua flaveacens Coe. Dorsal surface. X 3. San Pedro. 
California. 

Fig. 23. Amphiporus fulvua Coe. Dorsal surface. X 3. San Pedro, Cali- 
fornia. 

Fig. 24. Tetrastemma signifer Coe. Dorsal surface. X 5. San Pedro, Cali- 
fornia. 

Fig. 25. Tetrastemma bilineatum Coe. Dorsal surface. X 14. San Pedro, 
California. 

Fig. 26. Tetrastemma nigri/rons Coe. ProbosciK extruded. Dorsal surface. 
X 6. Monterey Bav, California. 

Fig. 27. Lineus aWolineatm Coe. Showing both dorsal and ventral surfaces. 
X 5. Monterey I5ay, California; 20 fni». 

(Fips. 21, 26, 27 after drawings by J. F. Abl>ott : others by \V. U. Coe,) 
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PLATE 3. 

Fig. 28. Lineus torquatns Coe. Head and anterior portion of body from 

lateral surface. Natural size. Prince William Sound, Alaska. 
Fig. 29. Mkrura nigrirostria Coe. Dorsal surface. X 6. San Pedro, Cali- 
fornia. 
Fig. 30. Linetia flavescena Coe. Dorsal surface. X 6. San Pedro, California. 
Fig. 31. Micrura pardalia Coe. Showing both dorsal and yentral surfaces. 

X 6. Monterey Bay, California. 
Fig. 32. Cerebratulus herculeus Coe. Dorsal surface. 'Natural size. Sitka, 

Alaska. 
Fig. 33. Lineus rubescens Coe. Dorsal surface. X 4. Monterey Bay, Cali- 
fornia. 
Fig. 34. Micrura verrilli Coe. Body well extended, showing both donal and 

ventral sui-faces ; with regenerating posterior end. X 1}. Montail(f 

Bay, California. 
Fig. 35. M. verrilli. Body contracted, showing dorsal and lateral suifaoai; 

with caudal clrriLs. x 2. Monterey, California. 
Fig. 36. Lineus pictifrons Coe. Dorsal surface. Transverse yellow markingi 

rather more prominent than in most individuals. X 2. San 

Pedro, California. 
Fig. 37. Lineus wilsoni Coe. Showing both dorsal and ventral surfaces. X 2. 

Monterey Bay, California. 
Figs. 38,30. Cere6ra/a/M» montgomeryi Coe. Ventral and dorsal surface of head 

and anterior portion of body. Natural size. Unalaska Islandt 

AhiJHka. 

(Fig. 35 after drawing by J. F. Abbott, others by W. R. Coe.) 
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PLATE 1. 

Fig. 1. Carinella rubra Griffin. Dorsal surface. X 2. 

Fig. 2. CarineUa aezlineata Griffin. Showing dorsal and lateral surfacai. 

X 8. 
Fig. 3. C. sexlineata. Ventral surface. X 3. 
Fig. 4. Carinella albocincta Coe. Dorsal surface. X 4. Off San Pedro, 

California ; 60 fnis. 
Figs. 5,6. Amphiporus angulatua (Fabr.). Dorsal and ventral surfaces respeo- 

tively. X 3. 
Fig. 7. Paranemertea peregrina Coe. Purple variety. Showing both donal 

and ventral surf aces. X IJ. Alaska. 
Figs. 8,0. P. peregrina. Brown variety. Dorsal and ventral surfaces respe^ 

tively. X 2. 
Fig. 10. Tetrastemma bilineatum Coe. Dorsal surface. X 4. San Diego, 

California. 
Fig. 11. Amphiporus rubellus Coe. Dorsal surface, with extruded proboscis. 

X 2. 
Fig. 12. A. rxtheUua, Anterior portion of body. X 2. 
Fig. 13. Amphiporus cruentatus Verrill. Dorsal surface. Red lines represent 

blood vessels with red blood. X 10. San Pedro, California. 
Fig. 14. Emplectonema gracile (Johnst.). Pale green variety. X IJ. 14a. 

Ventral side of head. 
Fig. 16. E. gracile. Dark, bluish green variety. X 1}. 15a. Ventral side 

of head. 

(Drawings by B. B. Griffin and W. R. Coe.) 
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PLATE 2. 

Fig. 16. Tetrastemma retictdatum Coe. Variety with cectangalar mMrHwg» 

Dorsal surface. X 6. San Pedro, California. 
Fig. 17. 7. reticulalum. Variety with confluent markings. Dorsal mutmot, 

X 15. San Pedro, California. 
Fig. 18. Tetrcutemma quadrilineatum Coe. Dorsal surface. X 16. San 

Pedro, California. 
Fig. 10. Tetrastemma (Oerstedia) dorsale (Abildgaard). Reddish vaiie^. 

Dorsal surface. X 8. Monterey Bay, California. 
Fig. 20. CarcinonemerUa epialti Coe. Dorsal surface. X 10. Monterey Bay, 

California. 
Fig. 21. Amphiporuabimaculatus Coe. Dorsal surf ace. X 8. Monterey Bay, 

California. 
Fig. 22. AmphipoTus flavescens Coe. Dorsal surface. X 3. San Pedro. 

California. 
Fig. 28. Amphlporus fulvus Coe. Dorsal surface. X 8. San Pedro, Cali- 

fomia. 
Fig. 24. Tetrastemma signifer Coe. Dorsal surface. X 5. San Pedro, Cali- 
fornia. 
Fig. 25. Tetrastemma bilineatum Coe. Dorsal surface. X 14. San Pedro, 

California. 
Fig. 26. Tetrastemma nigrifrons Coe. Proboscis extruded. Dorsal surface. 

X 6. Monterey Bay, California. 
Fig. 27. Lineus albolineaitis Coe. Showing both dorsal and ventral soifaoes. 
X 5. Monterey Bay, California; 20 fms. 

(Figs. 21, 26. 27 after drawings by J. F. Abbott ; others by W. R. Coe.) 
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PLATE 3. 

Fig. 28. Lineua torqitatus Coe. Head and anterior portion of body from 

lateral surface. Natural size. Prince William Sound, Alaska. 
Fig. 20. Micrura nigrirostria Coe. Dorsal surface. X 6. San Pedro, Cali- 
fornia. 
Fig. 80. Lineus ftavescena Coe. Dorsal surface. X 6. San Pedro, California. 
Fig. 81. Micrura pardalis Coe. Showing both dorsal and ventral sarfaceB. 

X 6. Monterey Bay, California. 
Fig. 32. Cerebratulus herculeus Coe. Dorsal surface. "Natural size. Sitka, 

Alaska. 
Fig. 38. Lineu8 rubeacena Coe. Doi-sal surface. X 4. Monterey Bay, Cali- 
fornia. 
Fig. 84. Micrura verrilli Coe. Body well extended, showing both donal and 

ventral sui-faces ; with regenerating posterior end. X H- Monteny 

Bay, California. 
Fig. 86. M. verrilli. Body contracted, showing dorsal and lateral aorfaoea; 

with caudal cirrus. X 2. Monterey, California. 
Fig. 86. Lineua pictifrona Coe. Dorsal surface. Transverse yellow mariringa 

rather more prominent than in most individuals. X 2. San 

Pedro, California. 
Fig. 37. Lineua wilaoni Coe. Showing both dorsal and ventral surfaces. X i. 

Monterey Bay, California. 
Figs. 88,30. Cerebratulua montgomeryi Coe. Ventral and dorsal surface of head 

and anterior portion of body. Natural size. Unalaska Itlaudt 

Alaska. 

(Fig. 86 after drawing by J. F. Abbott, others by W. R. Coe.) 
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PLATE 4. 

Fig. 40. Etiborlaaia maxima Coe. After proaervation, and therefore strongly 
contracted. About natural size. Oulf of California. 

Fig. 41. Cef^fratulua lotus Coe. Contracted, after preservation. Three 
fourths natural size. Bering Sea ; 68 fms. 

Fig. 42. CerebratuluM tignatuB Coe. Contracted, after preservation. X 8. 
Bering Sea ; 61 fms. 

Fig. 48. C. »ignatu8. Lateral view of head and anterior portion of body. X &. 

Fig. 44. Cerebratulus lineolatus Coe. Lateral view of head and anterior por- 
tion of body. After preservation. XI}. 

(Drawings by A. H. Verrill.) 
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PLATE 5. 
Carinomella lactea Coe. 

Fig. 46. Ventral side of anterior portion of body showing position of mouth 
and proboscis pore. X 16. 

Fig. 46. Side view of anterior portion of body, showing dark band of differ- 
entiated epithelium, with the lateral sense organ indicated as a 
colorless spot near its posterior border. X 16. 

Fig. 47. Somewhat diagrammatic dorsal view of specimen cleared in cedar 
oil after staining lightly. The contracted proboscis bulb (j)6) 
appears just behind the mouth. Anterior limit of differentiated 
dark band shown at z. The position of the lateral sense organs 
{Iso) and outline of the alimentary canal are shown. The thick- 
ening of the inner circular muftcle ceases at a, and the narrow 
lumen of the stomach enlarges at the same region. The sexual 
glands {sg) are here more regularly placed than is the case more 
posteriorly. X 26. 

Fig. 48. Diagrammatic reconstruction of nephridial system. The fine nepbri- 
dial tubules which indent distal wall of lateral blood vessel (to), 
constituting the so-called nephridial gland, extend both anterior 
(a) and posterior to the origin of the main nephridial duct (nep)^ 
which passes much farther posteriorly to open on dorso-lateral 
surface of body by a smaller efferent duct (nd). 

Fig. 40. Median sagittal section through anterior portion of body, showing 
rhynchodaeum (rA), attachment of proboscis (ap), proboscis bulb 
(p6), mouth (m), esophagus (e), cephalic blood lacunae (M), and 
brain commissures. X40. 
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PLATE 6. 
CarinomeUa lactea Coe. 

Fig. 60. General view of body in natural position. X 8. 

Fig. 61. Sketch of anterior portion of body of living worm, showing position 
of rhynchodaeal opening (ro)^ mouth (m), brain {br), proboscis (p), 
and sexual glands {sg). X 12. 

Fig. 62. Ideal sagittal section of head, showing, by comparison with Fig. 61, 
the much flattened head and the relation of mouth and rhyncho- 
daeal openings. X 12. 

Fig. 63. Transverse section through head in front of brain, showing the 
enormous blood lacunae (M), with the rhynchodaeum {rh) sus- 
pended in their midst by thin shreds of tissue ; nv, cephalic nerves. 
X 72. 

Fig. 64. Transverse section of esophageal region shortly behind mouth. On 
each side of proboscis (p) is a thick band of muscle (emp) which 
enters proboscis a little more posteriorly and furnishes its mus- 
cular attachment. Both upper and lower dorsf-median nerves 
are indicated. X 72. 

Note.— Figs. 63, 64, 66, 66, 67, 68, 60, 63, Pis. 6 to 10 form a series of 
transverse sections through the principal anatomical regions of the body. 
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PLATE 7. 
CariiumieUa lactea Coe. 

Fig. 66. Transvene section of body somewhat anterior to nephridial region. 
Longitudinal muscles are seen to completely surround the probos- 
cis sheath. Sponge-like outgrowths from the lateral blood Teasels 
pass into the proboscis sheath. Both dorsal and Tentral fibrous 
crossings between outer and inner circular muscular layers are 
indicated, as are also the three median nerves. Lateral vessels 
have passed outside inner circular muscles. X 72. 

Fig. 66. Transverse section of body through lateral sense organs. The mus- 
cles of the sense organs are indicated {9am). The section is 
through the large nephridial ducts, which lie on the dorsal wall 
of the lateral blood vessels, and posterior to the spaaller nephridial 
tubules. The integument shows the dorsal infolding and the 
differentiated glands of the dark band. The circular muscles are 
enormously developed, while the lumen of the stomach is narrow. 
X 72. 
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PLATE 8. 
CarinomeUa laeUa Coe. 

Fig. 67. TransTerae section of body through posterior end of nephridial 
region. The two efferent ducts {nd) are almost exactly paired. 
The dorsal infolding of integument is very marked, and all longi- 
tudinal muscles are wanting in the median line above the probos- 
cis sheath. The greatly thickened inner circular muscles almost 
disappear a few sections farther posteriorly. The lateral nerre 
cords are pressed closely against the outer circular muscles. 
X 72. 

Fig. 58. Transverse section of body posterior to the nephridial region and the 
thickening of inner circular muscles. These muscles are repre- 
sented only by a few delicate fibers surrounding the proboscis 
sheath and stomach. The muscular walls of the proboscis sheath 
have almost disappeared, but the thick plate of longitudinal mus- 
cles {Imp) lying between the sheath and the stomach has become 
enormously developed. The lumen of the stomach has increased 
suddenly in size, and the lateral nerve cords have migrated to the 
midst of the longitudinal muscles, by which they are surrounded 
on three sides. X 72. Cf. PI. 9, figs. 00, 61. 

Note.— Figs. '53, 54, 55, 56, 57, 58, 50, 63, Pis. 6 to 10 form a series of 
transverse sections through the principal anatomical regions of the body. 
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PLATE 9. 

Figs. 69 to 61, CarinomeUa lacUa Coe. 
Fig. 62, Tetrattemma aXbidum Coe. 

Fig. 69. Transverse section of body through the anterior sexual glands, and 
near posterior end of proboscis sheath. The band of longitu- 
dinal muscles (Imp) is beginning to diminish in size, the inner 
circular muscles can hardly be demonstrated, and, the proboecis 
sheath is almost without muscular walls. The lateral nerves have 
partially regained their original position between outer circular 
muscles and basement layer. The dorsal fibrous crossing is indi- 
cated, but the ventral has disappeared. The ova are well devel- 
oped, but their ducts are not yet formed. X 72. 

Fig. 60. A portion of a section from the same region as that shown In Fig. 
68, PI. 9, more highly magnified. The relations of nerve core to its 
cellular sheath, situated between it and the basement layer, are 
shown. A very few delicate fibers of the outer circular muscle 
apparently pass internally to the nerve core. A few connective 
tissue fibers unite the sheath of the nerve core with the paren- 
chyma about the lateral blood vessel. In this region all the nuclei 
of the stomach epithelium lie deep in the cells. X 170. 

Fig. 61. Sagittal section in about the same region as in Fig. 68, showing the 
conspicuous transverse folds (a) of the epithelium of ventral side 
of stomach. These folds are largely due to the contracted condi- 
tion of the specimen. The thick band of longitudinal muidet 
{Imp) is shown between rhynchocoel (re) and stomach. X 72. 

Fig. 62. Tetrastemma albidum Coe. Transverse section of body in intestinal 
region, showing a peculiar condition in which the proboscis 
t sheath bends forward after reaching nearly to the posterior end of 

the body. X 126. 
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PLATE 10. 
CarinomeUa lactea Coe. 

Fig. 68. Transverae section of body near middle of intestinal region. Pro- 
boscis sheath has disappeared. Intestinal walls are lined with 
highly columnar epithelium, which is thrown up into folds. 
Lateral blood vessels are distended more than In some of the 
neighboring sections. Ova are well developed, and oviducts are 
nearly ready for their discharge. Lateral nerves have regained 
a position outside circular muscles. X 72. 

Fig. 04. Longitudinal section near middle of intestinal region in a position 
indicated by BB in Fig. 63, and in such a manner as to cut directly 
through the intestinal folds {inf) with the pouches between them. 
Smaller and incipient folds {inf) appear between the larger folds. 
The section passes directly through the lateral blood vessel and the 
lateral nerve core. The integument is higher on the dorsal than 
on the ventral surface. X 72. Cf . Figs. 63 and 66. 

Fig. 66. Longitudinal section near middle of intestinal region, in a position 
indicated by AA in Fig. 63. The intestinal epithelium is thrown 
up into high folds {ir^ with alternating, slender pouches. These 
are especially conspicuous on the ventral side of the stomach, but 
probably represent little more than temporary folds. The sexual 
glands are closely packed together above the intestine. X 72. 
Cf . Figs. 63 and 64. 
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PLATE 11. 

Figs. 06 to 72, CarinomeUa lactea Coe. 
FigB. 78 and 74, NemertopBU grcu:Ui$ Coe. 
Fig. 76, ParanemerteB ccUifornica Coe. 

Fig. 06. Portion of transvene section of proboscis through middle chamber 
somewhat in front of nephridial region of body, as in Fig. 71. 
The peculiar columnar epithelium (p«p), apparently provided with 
long flagella {fl ) which end in a mass of deeply-stained secretion 
(B), is indicated, as are also the layer of connective tissue, base- 
ment layer and muscular layers. X 700. 

Fig. 67. Portion of transverse section of anterior chamber of proboscis in 
same region as Fig. 08. The character of epithelial lining, the 
thick basement membrane, one of the two proboscidial nerves, 
and relations of other layers are shown. X 700. 

Fig. 68. Transverse section of proboscis through anterior chamber near bulb- 
like enlargement (Compare p&, PI. 5, figs. 47 and 40.) X 110. 

Fig. 69. A similar section through canal leading from anterior to middle 
chamber, x 110. 

Fig. 70. A similar section through anterior portion of middle chamber. 
X 110. • 

Fig. 71. A similar section through middle chamber somewhat in front of 
nephridial region of body. Compare Fig. 60. X 110. 

Fig. 72. Two rhabdite cells from posterior chamber of proboscis, showing 
small, rod-like rhabdite bodies (a) imbedded side by side in outer 
portion of cell ; x, cell nucleus. X 1000. 

Fig. 78. NemertopaiB grcuiilis. Sketch of anterior portion of body after 
clearing in cedar oil, showing the two longitudinal markings (a), 
the brain {br), cerebral sense organs {cbo)^ and the four laige 
ocelli (0). X 25. 

Fig. 74. N. gracilis. Basin and portion of central stylet. X 280. 

Fig. 76. ParanemerteB caiifornica. Central stylet and basis. X 186. 
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PLATE 12. 
Carinoma mutabilia Griffin. 

Fig. 76. Ventral view of anterior portion of body of specimen cleared in 
cedar oil, showing relation of rbynchodaeal opening {ro), mouth 
(m), esophagus (e),JStomach (at), intestine, intestinal diverticula 
(id), and sexual glands {sg). At z occurs the great thickening of 
the internal circular muscles, the stomach at the same point being 
reduced to a narrow canal. X 26. 

Fig. 77. Posterior portion of body of specimen cleared in cedar oil, showing 
the gradual decrease in size of the intestinal diverticula (id) at the 
approach to the rectum (r), and a corresponding increase in the 
body parenchyma (par), X 26. 

Fig. 78. Transverse section through head in front of brain, showing disposi- 
tion of cephalic blood lacunae {bl) about the rhynchodaeum (rA), 
and the great development of glands (gl) beneath the integument 
(i). X 64. 

Fig. 70. Portion of transverse section through anterior portion of esophageal 
region, showing disposition of outer circular {ocm)^ diagonal (dm), 
longitudinal {Im) and inner circular (tcm) musculatures ; &m, base- 
ment membrane; gl, glandular layer of integument; a, delicate 
integumental musculature. X 80. 

Fig. 80. Transverse section of proboscis, showing the epithelial and muscular 
layers and the pair of large nerves. X 880. 
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PLATE 13. 
Carinoma mutabUis Griffin. 

Fig. 81. Transvenie section of body in esophageal region, siiowing outer 
circular, diagonal, longitudinal and inner circular muscular layers, 
the ventral and dorsal pairs of lateral blood vessels (2o, W), the 
rhynchocoel vessels {rcv)^ the dorsal and ventral median nerves, 
etc. X 40. 

Fig. 82. Transverse section of body in posterior portion of stomach region, 
showing the enormously developed inner circular musculature, 
and the narrow lumen of stomach and of proboscis sheath. On 
both sides of body two nephridial canals are cut {nep), those on the 
right side being cut a little more posteriorly than thoee on the 
left, where the section passes through the efferent nephridial 
duct (nd). Compare PI. 14, figs. 88, 84. On the right side the 
efferent duct is seen in section, in contact with the dorsal lateral 
vessel (do')t and its course to the exterior indicated by dotted 
lines. The dorsal and ventral median nerves are conspicuous in 
this region of the body. X 40. 

Note.— Figs. 78, 81, 82, 88, 87, 88, 80, Pis. 12 to 15 forms a series of 
transverse sections through the principal anatomical regions of the body. 
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PLATE 14. 
Carinoma mntabilis Grifi&n. 

Fig. 83. Transverse section of body at anterior end of intestinal region and 
immediately behind posterior end of inner circular musculature, 
showing the two limbs of the nephridial canal (nep)^ of which the 
one nearer the lateral nerve is the limb which passes Into the 
efferent nephridial duct (compare Fig. 84). The single pair of 
lateral vessels {Iv) have contracted walls. X 40. 

Fig. 84. Reconstruction of nephridial system, showing the complex system of 
minute tubules constituting the nephridial gland (a), encroaching 
on the walls of the lateral blood vessel (2o), and then uniting into a 
single large canal (nep) which passes into intestinal region and then 
bends forward {nep') to the efferent duct (nd). The asterisk (*) 
marks boundary between stomach and intestine proper. 

Fig. 85. Transverse section of lateral blood vessel and the nephridial gland 
(in position marked a, Fig. 84), showing the minute nephridial 
tubules projecting into the cavity of the blood vessel but without 
having direct communication therewith. Several blood corpuscles 
(a) are represented in lateral vessel. X 500. 

Fig. 86. Three blood corpuscles, showing the small but conspicuous nucleus 
(a) and several rounded pigment bodies (x) in each. X 35(X). 

Fig. 87. Transverse section of body in intestinal region, showing the large 
intestinal diverticulum {id)^ ovary (ov), muscular layers, etc. 
From a small individual. X 70. 

Note. — Figs. 78, 81, 82, 83, 87, 88, 89, Pis. 12 to 15 form a series of 
transverse sections through the principal anatomical regions of the body. 
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PLATE 15. 

Figs. 88 and 80, Carinoma mutabUia Griffin. 
Figs. 90 to 92, Carinella sexlineata Griffin. 

Fig. 88. Carinoma mtUabilis. Transverse section well toward posterior end of 
rectum, showing the large amount of parenchyma (par) separating 
the rectum (r) from the body walls. The proboscis sheath is cut 
very near its posterior extremity. X 70. 

Fig. 39. Carinoma mutabilia. Transverse section very near posterior extrem- 
ity, and behind posterior end of proboscis sheath, showing the 
small size of the rectum (r) and the thick mass of parenchyma 
{par) which occupies the greater portion of the space enclosed by 
the body walls. X 70. 

Fig. 90. Carinella aexlineata. Portion of transverse section through the 
mouth region, showing the position of the ventral and dorsal 
ganglia {vy, dg,) and the relation of the cerebral sense organ (eao) 
to the latter. The dorso-median (dn), esophageal (en) and pro- 
boscidial {pn) nerves are conspicuous. The proboscis is here 
attached to the sheath (p, ps), and is surrounded by several large 
blood spaces (&2, Iv). A thick fibrous basement membrane {bm) lies 
between the integument and the brain and nerves. X 40. 

Fig. 91. Carinella aexlineata. Portion of transverse section of body in region 
of lateral sense organ, showing relation of sense organ (lao) to adja- 
cent integument and to the lateral nerve. The longitudinal mus- 
culature is here divided into an outer and an inner portion (2m, Im') 
by the parenchyma {par). The main nephridial canal (nep) is cut 
within a few sections of the efferent nephridial duct. X 40. 

Fig. 92. Carinella aexlineata. Portion of transverse section in esophageal 
region, and some distance anterior to section shown in Fig. 91, 
showing the relation of the fine tubules of the nephridial gland (a) 
to the lumen of the lateral blood vessel, and the large nephridial 
canals lying dorsal thereto. The longitudinal musculature is 
divided into an outer and an inner portion (fm, Im') by the par- 
enchyma (par) as shown in Fig. 91. X 80. 
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PLATE 16. 

Fig. 93. Amphiporus aimilis Coe. Sketch of head and anterior portion of 

body, showing arrangement of ^the ocelli and position of brain. 

X W). 
Fig. 94. A. 8imili8. Central stylet and basis. X 400. 
Fig. 95. Paranemertea peregrina Coe. Head and anterior portion of body, 

showing arrangement of ocelli and position of brain. X 16. 
Fig. 96. P. peregriTia. Central stylet and basis. The spiral markings are 

made rather too prominent. X 420. 
Fig. 97. Amphiporus flavescena Coe. Head and anterior portion of body, 

showing arrangement of ocelli, position of brain, and the anterior 

diverticula of the intestinal caecum (ic). X 60. 
Fig. 98. A.Jlaveacens. Central stylet and basis. X 320. 
Fig. 99. Amphiporus imparispinosua Griffin. Head and anterior portion of 

body, showing arrangement of ocelli and position of brain, x 40. 
Fig. 100. A. impariitpino8us. Central stylet and basis. X 200. 
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PLATE 17. 

Fig. 101. Amphiporus formidabUia GrifiOn. Head and anterior portion of 
body, showing arrangement of the 200 ocelli and position of brain. 
X 20. 

Fig. 102. A, formidabilis. Stylet apparatus of proboscis, with central stylet 
and basis and 12 pouches of acessory stylets. X 70. 

Fig. 108. Paranemertea peregrina Coe. Side view of head, showing position 
of ocelli and boundary between dark color of dorsal surface and 
lighter color of ventral side of body. X 8. 

Fig. 104. Tetrtutemma albidum Coe. Head and anterior portion of body, 
showing position of ocelli (with adjacent pigment granules), brain, 
and cerebral sense organs (cao). X 82. 

Fig. 106. T, albidum. Central stylet and basis. X 440. 

Fig. 106. Drepanophorua ritteri Coe. Sketch of head when much compressed 
after preservation, showing arrangement of ocelli. Those of the 
marginal groups, however, are in life visible only from the ventral 
surface, and are arranged more nearly in a single row than in the 
contracted specimen here shown. X IS* Cf. PI. 24, figs. 170-181. 

Fig. 107. Emplectonema purpuratiim Coe. Stylet apparatus of proboscis, 
showing central stylet and basis and the two pouches of accessory 
stylets, all with longitudinal flutings. X 84. 

Fig. 108. E, purpurcUum. Accessory stylet, showing conspicuous longitudinal 
flutings. X 800. 

Fig. 109. Amphiporua pacyicua Coe. Outline of body after preservation. 
X If 

Fig. 110. A. pacjftcua. Head and anterior portion of body, showing arrange- 
ment of ocelli. X 14. 
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PLATE 18. 

Figs. Ill to 116, Tetrcutemma nigrifrona Coe. 
Figs. 116 to 118, Amphiporus HmaeuUstuM Coe. 

Fig. 111. Tetrastemma nigrifrons. Dorsal surface of head and anterior por- 
tion of body, showing the two pairs of cephalic grooves, of which 
the posterior pair forms a distinct collar. The black cephalic 
marking and the dark color of body back of head are represented 
by dark shading. X 20. 

Fig. 112. T. nigrifron8. Ventral side of head, showing position of cephalic 
grooves and extent of dark coloring on body. X 20. 

Fig. 118. T. nigrifron8. Dorsal side of head of pale variety, showing position 
of cephalic groo.ves, ocelli and cephalic marking. X 35. 

Fig. 114. T. nigrifrons. Central stylet and basis, showing dark posterior 
portion of latter. X 200. 

Fig. 116. T.nigrifron8. Stylet apparatuH. Basis with dark posterior portion. 
X 50. 

Fig. 116. AmphipoTus bimacuUttus, Ventral side of head. The extent of the 
fluted cephalic grooves is shown on ventral surface, and is rep- 
resented in qutline on dorsal surface. X 12. 

Fig. 117. A. bimaculatu8. Dorsal side of head and anterior portion of body, 
showing extent of fluted cephalic grooves, position of cephalic 
markings, and arrangement of ocelli. A pair of inconspicuous 
oblique grooves occurs back of head. X 12. 

Fig. 118. A. bimaculatiui. Central stylet and basis. X 240. 

(Figs. Ill, 112. 116, 117 after drawings by J. F. Abbott. Others by W. R. 
Coe.) 
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PLATE 19. 

Amphipona gelatinoaus Coe. 

Fig. 119. Transverse section of head in brain region, showing the relatively 
small size of brain, rhynchodaeum (M), esophagus, and blood ves- 
sels as compared with the enormous mass of parenchjrma (par) 
between these organs and the body walls. The brain is cut 
through the ventral commissure. The ocelli lie in or directly 
beneath the muscular layers of the body walls, and are therefore 
widely removed from the brain. X 40. 

Fig. 120. Portion of transverse section of body near middle of esophageal 
region, showing the relatively small size of proboscis sheath, 
stomach, and other oi^ans as compared with the great mass of 
parenchyma which occupies the major portion of the space 
enclosed by the body walls. On the right side of the stomach is 
seen the small intestinal caecum {ic)y and above the lateral nerve 
the branches of tlie nephridial system (nep) with the efferent 
duct [nd) opening to the exterior above the lateral nerve — a 
condition rare among the Hoplonemertea. X 31. 
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PLATE 20. 

Fig. 121. Amphiparu8 occidentalis Coe. 
Figs. 122 to 127. Amphiporua geUUinoma Coe. 
Fig. 128. Drepanaphorus ritteri Coe. ' 

Fig. 121. Amphiporus occidentalis. Reconstruction of anterior portion of 
alimentary canal, showing rhynchodaeal opening {ro), esophagus 
(6)» esophageal caecum (ec) with appendix (app) thereto, cardiac 
caecum (coe), stomach {st), pylorus {pyl)y opening into intestine 
(i), at point marked x, and intestinal caecum (ie), with its paired 
anterior branches (tc'). The asterisk (*) denotes position of 
most anterior sexual glands. 

Fig. 122. Amphiparua gelaiinosua. Portion of transverse section of body in 
intestinal region, showing the great amount of parenchyma 
which surrounds the intestine {in) and its lateral diverticula (id). 
The very small proboscis sheath with the dorsal vessel beneath it 
is widely separated from the dorsal body walls by the thick mass 
of parenchyma. The sexual glands (or), each containing a single 
ovum, lie free in the parenchyma beneath the body walls, which 
are remarkably thin as compared with the size of the body. 
X 20. 

Fig. 128. A. gelatinosua. Portion of musculature of body wall in brain region, 
showing the great numbers of subma%ular glands (9mg) lying 
between the bundles of longitudinal muscles (Im) and opening 
directly to the exterior of the body. X 120. 

Fig. 124. A. gelatino8U8. Various forms of connective tissue elements which 
constitute the cellular structure of the body parenchyma. X 1000. 

Figs. 125-127. A. gelatinoaua. Three stages in the development of the single 
ovum which matures in each gonad; n, nucleus (germinal vesicle) 
of ovum ; yu, yolk nucleus ; /o, follicle which surrounds ovum 
and later forms the efferent duct (fo') ; a, attachment of ovum to 
follicle. Figs. 126, 126, X 260 ; Fig. 127, X 160. 

Fig. 128. Drepanaphorus ritteri. Portion of integument and underlying 
basement membrane and circular musculature, showing the 
peculiar deep staining basal glands {bg) which occupy the deep- 
est layer of the integument. X 300. 







m^'\ 



m^ 



UtMK^y^ 




Gob. —Nemerteans. 



PLATE 21. 

Amphipana punctaiulus Coe. 

Fig. 129. Outline of head from dorsal surface, showing arrangement of 
ocelli, and position of brain and cerebral sense oxgans. X 18. 

Fig. ISO. Outline of head in state of contraction, showing arrangement of 
ocelli. X 18. 

Fig. 181. Sagittal section of head, showing the highly developed cephalic 
glands, position of ocelli, nephridia, muscular layers, brain, and 
posterior end of cerebral sense organ. X 82. 

Fig. 182. Transverse section of body near posterior extremity, showing the 
layer of inner circular muscles (icm) surrounding the rectum (r) 
and the dorso-ventral muscles (dom). The lateral nerves (In) are 
situated in the midst of the body parenchyma. X 78. 

Fig. 188. Transverse section of body near anus and behind lateral nerves, 
showing the thick layer of inner circular muscles surrounding 
the posterior end of rectum. X 78. 

Fig. 184. Portion of transverse section of body near anus, showing inner 
circular muscular layer (icm) surrounding posterior end of 
rectum (r) and radially arranged fibers extending peripherally. 
X 280. 

Fig. 136. Outline of central stylet and basis in four individuals. X 68. 

Fig. 186. Central stylet and basis, showing central core of stylet. X 185. 

Fig. 137. A single accessory stylet, showing central core. X 240< 

Fig. 188. Central stylet and basis in two individuals. X 80. 

Fig.*139. Five accessory stylets with outline of central core. X 106. 

Fig. 140. Accessory stylets, outline only. X 106. 
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Fig. 141. Zygonemtrtes vire8cen8 (Verrill). Outline of anterior portion of 
body, showing arrangement of ocelli, which extend in front of 
brain and along lateral nerves. X 28. 

Fig. 142. Z. virescens. Central stylet and basis in large individual. X 220. 

Fig. 143. Z. virescens. Accessory stylets. X 220. 

Fig. 144. Z. virescens. Central stylet and basis in very small, pinkish indi- 
vidual. X 200. 

Fig. 146. Tetrastemma albidum Coe. Outline of anterior portion of body, 
showing arrangement of ocelli in life. X 60. 

Fig. 146. T. albidum. Outline of anterior portion of body, showing arrange- 
luent of ocelli after preservation. X 60. 

Figs. 147, 148. T. albidum. Central stylets and bases in four individuals. 
X 400. 

Fig. 149. T. aibidum. Central stylet and basis. X 220. 

Fig. 160. Tetrastemma aberrans Coe. Outline of head, showing position of 
fragmented ocelli. X 60. 

Fig. 161. Tetrastemma caecum Coe. Outline of body with extruded probos- 
cis showing, in stipi)le. large size of mature ova. X 20. 

Fig. 152. Amphiporus similis Coe. Outline of anterior portion of body, 
showing arrangement of ocelli. X 60. 

Fig. 168. A, similis. Outline of central stylets and bases in two individuals. 
X820. 

Fig. 164. Amphiporus binMculatus Coe. Anterior portion of body, showing 
position of ocelli and extent of cephalic and body markings 
X 2(J. 

Fig. 166. A. bima/'ulatus. Outline of central stylet and basis. X 180. 

Fig. 166. A. bimaculatus. Basis of central stylet. X 180. 

Fig. 167. Amphiporus n^mlosus Coe. Outline of anterior portion of body 
showing arrangement of ocelli. X 10. 

Fig. 168. A. nebulosus. Central stylet and basis. X 160. 

Fig. 160. Emplertonema purpuratum Coe. Central stylet and basis. X 133. 

Fig. 160. E. purpuratum. Central stylet, showing longitudinal flutings. 

X -m. 

F!^. 161. Amphiporus lejdwunthus Coe. Outline of basis of central stylet, 
X 312. 
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PLATK 23. 

Figs. 162-171. Amphiporwi Jtavescena Coo. 
Figs. 172-176. AmpkipttruH ccUifamicus C<»e. 
FigR. 177, 478. Paraneinertes carnea Coe. 

Fig. 162. A . flavescens. Outline of anterior portion of body, Allowing arrange- 
inent of ocelli, position of brain and (in Htipple) anterior extent 
of intestinal caeca. X 40. 

Fig. 163. A. Jlavescerm. Similar outline of smaller individual with fewer 
ocelli. X i»0. 

Fig. 164. A. flavesrewt. Various coipuscles from proboscis sheath Huid. 
X 37r». 

Fig. 166. A.Jlavescens. Central stylet and basis. X 360. 

Figs. 166, 167. A.flav€8cgn8. Outlines of central stylets and bases and acces- 
sory stylets. X 240. 

Fig. 168. A,flavesc€7Ut. Outline of central stylet and basis after strong com- 
pressi(m and consecjuent flattening of basis. X 220. 

Fig. 169. A.ftavesreiut. Accessory stylets. X 220. 

Fig. 170. A.flavesceM. Central stylet and basis. X 220. 

Fig. 171. A . JlactHcewt. Central stylet and basis, somewhat flattene<l. X 220. 

Fig. 172. A. ccUifornicuH. Outline of anterior portion of body, showing 
arrangement of ocelli. X 25. 

Figs. 173, 174. A. raliforninut. (Vntral stylets and ba«e^ in two individuals. 
X 300. 

Fig. 175. A. ccUifornicuH. Outline of stylet apparatus of proboscis. Basis 
bmader than in most individuals: X 200. 

Fig. 176. A. ccUifornirus. Central stylet and basis. X 400. 

Fig. 177. /*. carnea. Outline of anterior portion of 1x)dy, showing arrange- 
ment of ocelli. X 8. 

Fig. 178. P. rarnea. Central stylet and basis. X 175. 
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PLATK 24. 

Fig. 179. Drepanophorus riUeri Coe. Outline «>! anterior portion of body, 
Hhowing cephalic grooves and arrangement of ocelli an seen from 
dorsal surface. A large individual. X 18. 

Pig. 180. D, riUeri, Outline of ventral side of head, showing rhynchodaeal 
opening, mouth, and arrangement of ocelli as seen from the 
ventral surface. X 13. 

Pig. 181. D. rUteri. Outline of anterior portion of body, showing ocelli of 
both dorsal {qc) and ventral {oc') surfaces, position of brain, 
cerebral sense organs and cephalic nerves. X 10. 

Pig. 182. Zygonenieries aXbida Coe. Outline of anterior portion of body, 
showing arrangement of ocelli. X 10. 

Fig. 188. Z. aJlbida. Outline of central stylet and basis, x 850. 

Fig. 184. Amphiporus fulvus Coe. Outline of anterior portion of body, 
showing arrangement of ocelli. X 40. 

Figs. 186, 186. A. fulvus. Outline of central stylets and bases in three indi- 
viduals. X 225. 

Fig. 187. EmplecUmeina biirgeri Coe. Outline of anterior portion of body, 
showing arrangement of ocelli. X 12. 

Fig. 188. E. biirgeri. Outline of central stylets and bases in two individuals. 
X 170. 

Pig. 189. Micrura pardalis ('oe. Outline of anterior portion of body, show- 
ing arrangement of ocelli. X 82. 

Pig. 190. Paranemertes pallida Coe. Outline of anterior portion of body, 
showing arrangement of ocelli. X 9. 

Pig. 191. P. pallida. Outline of central stylet and basis, x 220. 

Pig. 192. Paranemertes peregrina Coe. Central stylet and basis, showing 
groovings of stylet. X 875. 

Fig. 198. Amphiporus macracanthus Coe. Outline of central stylet and 
basis. X 02. 

Pig. 194. Amphipormt punrtatiduH Coe. Outline of stylet apparatus. X 26. 
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PLATE 25. 

Pig. 195. AmphiporuH imparispinosua Griftin. Outline of anterior portion of 
body of large individual having comparatively small ocelli. : 30. 

Fig. UW. A. imparispino8U8. A similar view of a small specimen. X •>. 

Fig. 107. A. imparispinosus. A similar view of a large individual with inier- 
ous large ocelli. X 26. 

Fig. 108. Paraneitiertes pereffrina Coe. Outline of anterior end of bo<i show- 
ing arrangement of ocelli. X 12. 

Fig. 199. P. peregrina. A similar view of specimen with fewer > laiiger 
ocelli. X 20. 

Fig. 200. Amphipin-us macrncanihuH Coe. Outline of stylet ap] attis of 
proboscis. X 34. 

Fig. 201. Amphiporus tigrinu/t Coe. Outline of stylet apparatus of roboscia. 
X 60. 

Fig. 202. Amphiporus parijicun Coe. Outline of anterior portion of IkmIv, 
showing aiTangeinent of ocelli. X 10. 

Fig. 203. A large individual of the same species, showing arrangement of 
ocelli. X 10. 

Fig. 204. Amphiporus gelatinosus Coe. Outline of anterior i)ortion of Ixxly. 
showing arrangement of ocelli. X 10. 
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